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INTRODUCTION. 



The present very general and brief account of the soils and 
agricultural conditions of North Central Wisconsin, is pre- 
sented in answer to numerous requeeta for information ccm.- 
cemiug the soils of the northern part of the state. It is the 
outcome of a geological study of the district/ rather than a 
survey of the aoila alone by a specialist trained in agricultural 
science. It is mainly based on a study of the surface forma- 
tions of the district, which occur in considerable variety and 
include glacial drift formations of different ages, alluvial for^ 
mations along the lai^ streams and adjacent to extinct gla- 
ciers, and residual formations due to the weathering in place 
of the crystalline rocks and the sandstone of the district. 
Each of the surface formations has a characteristic soil and 
these are described with respect to area, general character and 
origin, surface features, groundwater, the forest growth devel- 
oped upon them in the past, and the crojB now grown upon 
them so far as they have been opened to agriculture. 

Chapter I, on the top(^aphic and geologic features of the 
district, and Chapter II, on the soils, and the map of soils, are 
based almost entirely on the investigations of the writer, while 
Chapter lU, on the climatic conditions, history and agricul- 
tural conditions is compiled from various sourccB as indicated. 

Lai^ portions of the several counties, as described in the 
following pagee, are covered with hardwood forests, possess ex- 
cellent soils, and are rich in agricultural possibilities. Por- 

> Bee (orthcomlDg report on the Geology of Noctb Central WIscodbIq. 
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vUi INTRODUCTION. 

tioiu also are dtaracterized by soils of inferior qaali^. It is 
tlie purpose of this general report to point out the Tarfing 
ebaracter of the aoil throu^out the district and the climatia 
and other surrounding conditions of this part of the state, with 
die hope that the information given will be not only of value 
to home seekers, but also to those now engaged in agriculture 
in the district It is also hoped that the present report and 
map will serve as a basis for a more detailed map of the soils 
of this district, aa well as an incentive to a more thorough 
study of the sails of other parts of our state by those specially 
trained for this purpose in agricultural science. 

The writer is indebted to Dr. E. A. Birge, Director of the 
Survey, for many kindnesses and courtesies shown in the prep- 
aration of this report ; to Prof. C. R. Van Hise, the Consult- 
inff Gcelogist, for suggestions; to Prof. A. R. Whitaon for sug- 
gestions and kindly criticism, and to Dr. J. C. Elsom for the 
Eeveral photographic viewa presented. 
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A PRELIMINARY REPORT 

ON THE 

SOILS AND AGRICULTURAL CONDITIONS 

OF NORTH CENTRAL WISCONSIN. 



CHAPTER !. 



LOCATION AND GENERAL TOPOGRAPHIC AND 
GEOLOGIC FEATURES. 



LOCATION AND EXTENT. ' 

Tho location of the area described in the preseiLt very goa- 
cval report is ahown bj the shaded portiona of Wiaoonsin on 
the adjoining map, Plate II. The area includes the ooimtiee 
of Portage^ Wood, Clark, Marathon^ Taylor, and Lincoln, and 
adjoining portiona of I,anglade, Price, and Gates. The area con- 
tains 199 townships, with an approximiata extant "of 7,200 
square miles, which is about one-eighth the area of the etata 
Hie area is considerably larger than that of Connectiout, and 
a little less than that of New Jersey. 

TOPOGRAPHY. 

Slope and General Features. The area ia an undulating 
slope rising gradually from the south and southwest Its 
southern border has an elevation of 900 to 1,100 feet above sea 
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level, and ita nortieni border an elevation of 1,350 to 1,650 feet 
llie surface is generally plain-like in southern Clark County, 
in the southern half of Wood, over a lai^e part of sou&em 
and central Portage, and throughout a strip of vairiahle width, 
in Marathon along the Wisconsin River a& far north as Waxii- 
sau. A part of central and southwestam Langlaide is also a 
plain. Outside the area of theee plains the surface ia a rolling 
country, with gentle slopes along the valle;^ and broad slopes 
over the uplands. 

EUls. Throughout the area hut few hills reach an eileva- 
tion exceeding 300 feet above the valley bottoms. Notable as- 
eeptions to the lower hills are several elevations a few nuilee 
southwest of Wausau, the most prominent of these being the 
ridge known aa Rib Hill, rising 700 feet above ita base and 
1,942 feet above sea level. In central Wood County, near Ai- 
pin, is Powers' Bluflf, having a broad base and rising gradn- 
allj up to 300 or 400 feet above the surrounding lower land. 
In the plain of southern Wood and Portage and in the more 
undulating area of western Clark are isolated sandstone 
mounds that rise from 150 to 250 feet above Ihair surround- 
ings. 

A proiminfci.it feature of the topography ia the belt of. boul- 
dery ridges and drift hills, known to geolc^sta as the tervmuU 
moraine, which trends north and northeast through central 
Portage and eastern Marathon counties, wheaiee it sweeps in a 
broad curve about Antigo and then turning to the west pasaea 
across northern Langlade and through the middle portions of 
Lincoln and Taylor counties. This belt of billowy hiUa and 
ridges is uaually from 6 to 30 miles wida The undulating 
hills and depressions constituting the belt generally have a re- 
lief of 50 to 100 feet above the surrounding land. In a few 
places, however, the hummooky hills are much higher, reach- 
ing 200 to 300 feet above the adjacent lower land. 

Bivers and Valleys. The Wisconsin Riveo- flows souHi 
through the eastern part, of the area. North of Wausau, the 
vallev of the Wisconein is narrow with steep slopes rising from. 
200 10 300 feet above the river. South of Wausau the valley 
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TOPOORAPHIC AND OEOLOQIO FEATURES. 3 

bottom is broad, with gentle slopes reaching to the uplands abovB. 
These uplands alonv the Wisconsin drop lower and. lower 
towards the south until they merge into the low lying plain of 
southern Wood and Portage counties. 

The principal riveiB flowing into tte Wisconsin from the 
east are the Plover in Portage, Eau Claire and Trapp in Mar^ 
athon, and the Pine and Prairie in Lincoln. Flowing fr<Mn 
the west are Mill Creek in Wood, Little Eau Pleine, Big Eau 
Pleine and Big Eib rivers in Marathon, ajid the Copper, New- 
wood, Spirit, Somo, and Tomahawk rivers in Lincoln. In 
western Wood is the Yellow River, flowing south and joining 
lie Wisconsin in Juneau County. On the ea^t of the Wis- 
consin River the Plover and Prairie have insignificant valleys, 
while the Eau Claire, Trapp and Pine for long distances from 
the Wisconsin have pronounced valleys with long dopes lead- 
ing to the uplands above. On the west in a similar nmnner, 
Mill Creek in Wood and the rivers in Linoolu have shallow 
valleu's, while the Little and Big Eau Pleine and Big Rib riv- 
ers in Marathon have deep valleys throughout the larger part 
of their courses. In general, therefore, the valleys are deeper 
and the country more rolling in Marathon than in the coun- 
ties either to the north or to the south. With very few esoep- 
tions, ho\vever, are the valley or hill slopes too steep for culti- 
vation. 

The Bln"^- ^^' -h south from the southern part of Tay- 

lor througii central Clark. From Medford to NedUsville it 
has a narrow valley generally from 100 to 200 feet below the 
BoiTTounding uplands, and with slopes rarely too steep for cul- 
tivation. In northwestern Taylor and soudiem Price are the 
Yellow and Jump rivers flowing southwest to the Chippewa 
River. A great part of Clark County, like Marathon, is more 
rolling than the country either to the south or to the north. 

Lakes and Swainps. The portion of (he area containing 
lakes and swamps, as shown on the map, (Plate I, in pocket) is 
mainly confined to the eastern half of Portage and eastern Mara- 
thon, northern Langlade, and northeastern Lincoln counties, and 
in the vicinity of the terminal moraine of the northwestern' part 
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of the area in Taylor Coiintj', The swamps associated Avith the 
lakea in tite above designated parts of the area axe generally 
smjoll and lie in depressions siirmunded bv the bouldery hills of 
thfl vicinity. They are, or were formerly, stocked with tama- 
rack ajid cedar. 

A type of swamp quite different ironi the above occurs in 
southweBtem Portage and southern Wood coujities, which is aot 
associated with any lakes or ponds. Here the swampy areas are 
broad marshy lands many square miles in extent, and were 
originally stocked with scattered tamarack. These marshy 
tracts are approximately at the samie level as the adjacent 
dryer and drained land along the rivets and streams flowing 
through themL 



The rock formations of the area may be grouped into four 
geologio divisions, as follows: 

1. Crystalline Rocks, 

2. Potsdam Sandstone. 

3. Glacial I>rift. 

4. Alluvial or River Deposits. 

1. Crystalline Socks. The first group includes a numibeir 
of different kinds of rock, principally p^Fnite, quartz-syemate, 
rhyolite, greenstone or trap rock, mica-s. '^ite, slate, 

and conglomerate. The granites constitute about Y5 per cent. 
of the crystalline formation. The greenstone, rhyolite, schist, 
elate, quartzite, and oonglomerate have a relative abundance 
in Hie order named. These various rocks generally stand <m 
edge and form irregular belte and areas throughout the region. 
This group of rocks lies near and at the surface in soutbem 
Lincoln, lai^ portions of Marathon, and northern Portage 
and Wood wmntiee. 

Over the whole of the area, however, the crystalline roeka 
occur in isolated patches and along the river beds. The crys- 
talline rocks, with the exception of the quartzite, consist of an 
abundance of day producing minerals and hence, where the 
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crystalline rocks oceiir at tie surface, soils of tie loam or day 
type have developed from and overlie themi. 

2. Potsdam Sandstone. The sandstone formation is an 
abundant surface rock in Portage, Wood and southwestern part 
of Clark counties. It also lies beneath the drift in small areas in 
northeastern Clark, weetem Marathon and southwestern Tay- 
lor. The sandstone lies in horizontal beds upon tiie crystal- 
line rock, which fact is readily seen in all cases where the two 
formiationa crop out together or where wells penetrate boti. 
The sandstone is very generally a soft friable stone and there- 
fore readily crumbles. In places it c(mtains soma clayey lay- 
ers. AiVhere the sandstone forms the abundant surface rook 
light sandy soils prevail, but where it is ovetrlaini with glacdal 
drift the soil assimiee the loamy character of the drift cover- 
ing. 

3. Glacial Drift, Tlie glacial drift is oompoeed of a feet- 
erogeneona loose mass of ground-up rock containing vaiyii^ 
proportions oi. clay, sand, gravel, and boiulders. The drift haa 
a very irregular thickness throughout the area and was depos- 
ited upon the older formations of crystalline rock and sajid- 
etone by the several succeesive continental ice sheets which ei- 
temded over this area, and over the adjacent parts of the state 
and of northern United States. Between each of the suooes- 
sive periods of glaciation long interglacial periods elapsed, 
and hence there is a wide difference in the age of the several drift 
sheets oonrering the area. In a striking manner, through tlia 
action of weathering prooeesea such as freezing and thawing, 
the percolation of the rains and groundwater, and the chemi- 
cal alteration of minerals and rocks, the earlier drift forma- 
tions have become more comipact^ and consolidated and contain 
a larger proportion of day and fewer boulders than the later 
drift. Another important dissimilarity is in the surface feat- 
ures of the old and new drifts, brought about by the difference 
in enjsion of the surface of the drift by streams and rains, 
whereby the older deposits, having been subjeoted to a long pe- 

' riod of erosion, have come to have long gentle drainage slopes 
and prominent river valleys, whereas the newer drift sub- 
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jeetod to a diorter period of erosion is still diaracterized by 
belts of ateep drift hille, bouldery "hogsbaok" ridges, shallow 
valleys, lakes, cedar Bwaiiips, and depressions. The soil con- 
ditions of tiiie old and new drifts therefore eseeutiaUj differ 
from one another and are classified accordingly. 

The old drift lies in weetem and northern Marathon and 
adjoining portions of Lincoln and Langlade^ eoaithem Taylor, 
nilost of Olark and a lai^ portion of northern Wood. The 
old drift generally varies in thickness from 5 to 50 feet. In 
certain places between Keillsville and Haxshfield it has a 
thicknees of over 160 feet 

Thenew driftlies in the eastern half of Portage County, in t^ 
vicinity of and east of the Plover River in Marathon, in north- 
em Langlade, over a lai^ part of Lincoln, northern Taylor, 
northeastern Gates and 3onth«Ti Prica Outside the area of 
this map it extends over the whole of eastern and nordiem 
Wisconsin, It has a much greater thickness in general than 
the old drift and usually varies from 50 to 200 feet in depth 
while in many places along the terminal moraine it probably 
exceeds 300 feet 

4. Alluvial Deposits. The deposits mjade by rivers in tim£e 
of fiood consist of gravel, sand, and clay. The alluvial depos- 
its are the low and nearly level lands lying along many of the 
large rivers of the area. During the closing stages of the last 
glacial period when the great ice fields to the north and east 
were gradually melting, the rivers that issued from, them were 
unusually swollen, and hence were able to carry and deposit 
large amounts of gravel and fine sediment along their oouisbs. 
In this mlanner broad sandy and gravelly plains weire built up 
along the Wisconsin Kiver and some of its tributaries. These 
alluvial plains cover most of southern Wood County and south- 
western Portage and a broad belt along the Wisconsin River 
through central Portage and as far north as Wausau in Mara- 
thom 

DeposilH of alluvima were also built up adjacent to certain 
portions of the mar^n of the ice by glacial streams where no 
large rivers now exist Such alluvial deposits occur along the 
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tenninal nnoraine in Portage County and in llie vicinity of 
Antigo in Langlade County. 

Absence of lAmestone. No limestone rock ocoura within 
tte area described. The nearest occurrenoe of the limeetona 
formation is from' 10 to 20 milee southeast of Portage Counly 
and about the same distance southwest of Wood County. 

Rock and Mineral Supplies. The various rock formations 
of the area furnish valuable deposits. The granite, a few 
miles north and nortlieaat of M''ausau, furnishes first class stone 
for monuments and building purposes. The sandstone fomm- 
tiow in Portage, Wood and Clark counties supply building 
stone for all local uaes. In the northern part of the area the 
local building s1»ne is supplied in part \yy glacial bouldere and 
in part fronj quarries in the granite and schist formations. 
Common brick days are abundantly dislmbuted throughout 
the area in the drift formations and also in the weathered and de- 
composed portion of the crystalline shales and schists, The quar- 
ries and brickyards are located upon the map (Plate I, in pocket). 
Good road material is abundantly supplied by the boulders and 
gravel of the drift formation, and from the numerous outcrops 
of trap rocks, or greenstone, and other crystalline rock of the 
region. The medium to coarse grained granite is often disin- 
tegrated to depths varying from 2 to 10 feet, and this disinte- 
grated or "rotten" granite is often used for road making. The 
disintegrated granite consists of angular crystals of quartz and 
feldspar, which readily pack into a hard, compact mass well 
adapted to the wear of ordinary trafiic. Marl occurs in sev- 
eral of the lake beds of eastern Portage County. Peat is found in 
considerable abundance in the marshy portions of south- 
em Wood and Portage counties and also in many of the 
swamps of the northern part of the area. The marl and peat 
though not used at present will undoubtedly be of value in the 
future. 
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Tiie nimieroiis streams of the area afford abundant supplies 
of water for stock. For most domestic purpoees, howewer, 
wells are the main, reliamoe. 

The Oroimd WcUer. Well water is found at various depths 
below the aurfaoe, depending upon the slope of the land sur- 
face and the rock formations beneath. At certain depths he- 
low the surface all tbe pores and fissures of tlie rock forma- 
tions are filled with ground water and it is into this water-filled 
portion of the ground that wells must he sunk in order to ob- 
tain an abundant and constant supply. The upper surface of 
the ground water( generally called Hie ground water level, is 
usually very near tlie level of the streams and lakes of the 
vicinity. The level of the ground water is not horizontal, but 
is undulating, the undulations approaching, in a general way, 
the contours of the land surface, standii^ at greater depths below 
the surface in the hills than in the valleysi 

Changes in ike Level of the Oround Water. The position 
of the ground water level changes from season to season, stand- 
ing lower in the winter, whem precipitati<Hi is sli^t, and 
higher in summer, when the rainfall is more abundant. It 
gradually sinks also from year to year, as the lands have come 
under cultivation. Some parts of the area show a nnuch 
greater change in the ground water level than other parte of 
the area^ In the rolling lands of Marathon County where the 
crystalline rock is at and near the surface but little if any 
change has taken placa In the area where the wells are in 
the thick drift, as in Clark County, the ground water has sunk 
from 10 to 15 feet In the porous alluvial subsoil of the Ban- 
croft gravelly loam about Almond in southeastern Portage 
County the water table has sunk from. 20 to 40 feet , 

Character of the Well Water. The well water throughout 
the area is that kind known in domestic economy as "soft 
water." This is due to the absence of limestone in the area. 

Abundant well water is obtained in each of the four groups 
of geological formations, and will be only briefly discnissed here 
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as the conditions of the soil water and ground water are more 
fully described for each of the soil formations. 

Wells m the Alluvial Sand and Gravel. The Becuring of 
well water in the alluvial formation bordering the Wisconsin 
River, over a large part of sonthem Wood, in south-westem 
Portage, and the vicinity of Antigo in Langlade, is a very sim- 
ple matter, for this formation consisting of much gravel and 
Band, is veiy porous and the level of ground water is generally 
10 to 20 feet from the surface, and very often even lees than 
10 feet. As a rule, however, in order to secure good pure 
water wells should obtain their supply at least more than 20 
feet belowi the surface and where the ground water is higher 
than this eitJier "drive wells" or drilled wells shoxild be made. 
In tlie vicinity of Almond and farther north in Portage 
County many of the wells are from 60 to 100 feet deep. 

Wells in the Glacial Drift. Water is found at various 
depths in the sand and gravel of the glacial drift In the re- 
gion of the thick terminal moraines where the drift forms 
ridges the wells generally penetrate nearly to the level of the 
surrounding lowier lands. Where the drift is lees than 50 feet 
thick, unless the land is very gently sloping, the supply of 
water is usually obtained at the junction with, or a few feet 
into, the underlying formation, which may be either the crys- 
talline rock or the sandstone. It is very com^mon to find an 
abundant suoply at the junction of the drift with the under- 
lying crystalline formation. However, if water is not struck 
at the jimetion it is only necessary to go down into the forum- 
tion beneath, whether it be the sandstone or the crystalline for^ 
mation, to find a sufficient supply. 

Wells in the Potsdam Sandstone. Wherever the sandstone 
has a depth of 10 to 20 feet and the land is gently sloping it 
usuilly furnishes an ample supply of water. The wells in 
the sandstone ridgra usually reach near to the level of the sur- 
rounding lower lands. The wells in the sandstone are almost 
entirely in Portage, Wood and Clark counties. 

Wells in the Crystalline Rock. Wells bottomed in the hard 
crystalline fomnation and receiving the whole or a large part 
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of their water supply from the various crystalline roc^a are 
found in all portions of this area. They are especially abun- 
dant in the rolling uplands of southern Lincoln, in Marathon, 
and in northern Portage and Wood counties. The wells gen- 
erally vary in depth from 20 to 40 feet, depending much aa 
to their location in the hills or in the valleys. The level of the 
ground water in the crystalline formation seemB to dosely fol- 
low the contours of the land surface, standing high in the hills 
and near the surface in the valleys. In the crystalline rocks the 
water passages are confined to the fractures, seaniB or fissures 
which are, as a rule, abundant near the surface in the crystal- 
line formations of this state. The statement has been made 
that it is generally useless to attempt to get a sufficient flow of 
well water from the crystalline rock, but this statement waa 
baaed on the erroneous belief that the ciystalline formation 
was generally a massive solid formation and not niluch frac- 
tured or fissured. The CTystalline rocks are everywhere quite 
generally fractured within 50 to 100 feet of the surface and 
contain an abundance of water and it is only necessary, there- 
fore, to go down into this formation below the level of ground 
water and open up a number of seams and fissures. The re- 
quired depth to obtain a sufficient supply of water in the crys- 
talline rock ia generally from 20 to 40 feet, as above stated, 
and only in rare cases ia a greater depth than 50 feet neoes- 
sary. In the thickly settled rolling area about Wausau where 
the crystalline rock is within a few feet of the surface it ia 
believed that more than one-half the wells are leas than 30 feet 
deep. The much fractured and fisauied condition of the 
crystalline formation holds equally well for those portions of 
the area covered witli the glacial drift and the sandstone, for 
the fracturing was quite general and took place long before 
either the glacial drift or the sandstone was deposited. In 
drilling wells in. the hard crystalline rock, like granite, ihe 
combined wei^t of bit and stem should equal 1,200 to 1,400 
poimds. The light weight drills usually make slow progress. 
The possible clogging of the water passages in the process of 
drilling crystalline rock should be taken into account. In the 
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area where the granite aDd other crystalline rodcs are near 
the BurfaiCe, however, moat of the wells are dug wells and 
wisely so for such wells being of large diameter open, up a cor- 
respondingly greater num.ber of the large, generally nearly 
Tertical, fissures ramifying throughout the formation. The 
■dug wells being of larger diameter have a larger storage capac- 
ity and cat this account, need not to be so deep as the drilled 
wells. 

Absence of Artesian Wells. Ilie question ia often asked as 
to the possibility of finding artesian wells in this part of the 
state. In answer to this it may be stated with a considerable 
degree of certainty that there is very alight poaaibility of ol>- 
t&ining flowing wells in thia area, because the necessary geo- 
logical conditions are wanting. The widespread oocurrence 
-of the granite and other crystalline rocks usually very near to 
the surface, and generally within striking distance by wells 
has already been pointed out. It is a well known fact that (in 
■crystalline group of rooks does not furnish artesian conditions 
and no flowing wells have ever been struck in this formation 
in this state though repeatedly attempted. The structure of 
the crystalline group, the character of its watea: passages and 
source of water ia ■i'ucli as to entirely preclude the possibility 
■of obtaining a flowing well from i(^ no matter how deep the 
well is sunk. 

The sandsttoie formation lying on top of the crystalline for- 
mation, is a principal source of flowing wella in other portions 
■of tJie state. But where it is the source of flow it lies at a con- 
siderable depth below the surface and beneath other thick 
formations of limestone associated with impervious shales; 
whereas in this area it either lies at the surface or beneath a 
Tariable covering of loose pervious drift The sandstone of 
this area, on account of its nearness to the surface^ serves afl a 
catchment basin and fountain head for the lower portions of 
tSe state, and consequently there is an entire absence of con- 
ditions here of fountain flow. 

The alluvial formation along the Wisconsin River is porous 
tiiroughout, and the other conditions for the securing of foim- 
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taina are wanting. There is a slight possibility of finHing an 
oocasional Bmsll flow id the hillj portioos of tJie thick drift, 
hut BO far && known none sudi occur in this area. 

It may be stated, therefore, with considerable certainty, thai 
the probabilities of securing artesian, wells in this area are ao 
small as to make the search for them wholly unjustifiabLeL 
The conditions controlling the distribution of tlie arteeian 
wells in this state are fully and clearly described by Prof. 
Chamlierlin in Chapter VI., Vol, II, Gleology of Wisconsin. 

Water Powers. The water powers are a proandnent and val- 
uable natural resource of the area. No careful and systcumlac 
meaBiiremjent of the water powers of the area has been made^ 
but several estimatea have been furnished. Along the Wiscoa- 
sin Iliver from. Tomahawk to Nekooea no lees than fifteen rap- 
ids occur, having a fall of from 5 or 10 feet up to 60 feet 
Among the more prMninent of these, several of which, are en- 
tirely undeveloped, may be mentioned Tomahawk, Q-rand- 
mothcT Falls, Grandfather Falls, Merrill, Brokaw, Wausau, 
Rothehilds, Mosinee, Stevens Point, Conants, Biron's Mill, 
Grand Rapids, South Centralia, Port Edwards, and Nebxiea. 
The amoimt of available water power in this stretch of river 
probably exceeds 75,000 horse power, lees than one-half 
of which is at present used. The water powers of the 
branches of the Wisconsin and other rivers of the area prob- 
ably exceeds 25,000 horse power. Throughout the area the 
water powers are readily accessible by rail. 
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CHAPTER II. 



GENERAL CHARACTER AND ORIGIN OF SOIL AND 
DESCRIPTIONS OF THE SOIL FORMATIONS. 

The soils of the area though widely variable in compositioii 
and texture readily fall into several well defined olasaea. In 
tihe 7,200 square miles of the area, fourteen kinda or pihasee 
of soils were recognized and the area occupied by each ahown 
on the map (Plate I, in pocket) by different colors. lb should 
be borne in mdnd that these kinds of soils oftem gra>ie into one 
another. Between certain soils, however, like the sandy river 
bottoms and the clayey uplands, the boundary lines are very" 
sharp. Some of the soils are very uniform in character over 
broad areaa while others are quite variable. The gradations 
and abrupt changes in. the soils are pointed out in subsequent 
pagea aa each of the various soils is taken up and discaissed. 

Origin of Soil. It is impossible to adequately discuss the 
nature of any particular soil without describing the hdatory 
of its origin and development. If it be nnderatood once for 
all that all the soils were not made and finished at the samfl 
moment in. some remote period but tliat each had a slow de- 
velopment which began at widely different timee, and that 
soils are now actually being formed fronn day to day, season 
to season, and year to year, the method of soil growth or its 
origin is seen at once to be important and a knowledge of it 
valuable to the agriculturist. 

Briefly stated, the soils consist of mineral and organic mate- 
rial. TIhe maneral portions of soils originate through the dis- 
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integration and weathering of the stony material ajid roc^ 
fornuDg the surface of the land and the organic portions 
through the decay of animal and vegetable matter living upon 
and within the soil. 

The a.n:enta most pfFwtive in this process of rock weather- 
ing which produces the mineral portion, of the soil are water 
in its various forms, change of temperature, and the air. 
These agents are not only effective at the surface, but they pene- 
trate deeply into tlit> recks and loose earth. Water in the form 
of rain acts diemically upon rocks by dissolving tiiem, and mo- 
chanieally by washing and wearing away the loose materiaL 
In temperate dimples such as ours the alternate freezing' 
and thawing of the water included in rock pores and crevicee, 
in autumn and spring, tend to loosen, and split apart the rocks. 
Burrowing animals, such as earthworms and the fur bearing- 
animals, aid materially in making soil. The growth of roots 
of the forest trees and even of the smallest plants split apart 
the rock particles and assist in soil forma.tion. 

As tbe rocks are being powdered and softened into loose- 
material there is a constant process of wash by rains of this 
loose soil material from the higher Wela on the hill sides to 
the valley bottoms, and thence by streams to stiU lower levels 
on their way to the sea. If the rains are gentle but littla 
loose material is washed away. However, if rains are copious 
they may transport in a few hours enormlous amounts of sand 
and n^ud to lower levels. Besides the work of rains and 
streams in transporting ike weathered rocks and soils, wind 
is also an effective agent in carrying soil particles from place- 
to place. 

But perhaps the most important soil transporters in Wiscon- 
sin, so far as agriculture is concerned, thou^ now no longer 
active, were the glaciers of the Great Ice Age. While these 
ancient glaciers were transporting poil and rock debris, they 
were also very effective in making the rodt and soil partadeft 
finer and finer by rubbing and grinding them' against one an- 
other, and thus were soil builders as well as soil carriers. 

As the soils owe their origin to the slow -weatfiering and 
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decomposiiton of the rock fonnations, some of the soil forma- 
tions are derived from the weathering of the glacial drift, oth- 
ers by the decay and modification of the variona crystalline 
rocks, of the sandstone, and of the river gravels anjd sands. 

Surface Soil and Subsoil. The surface portion of the soil 
formation containing more or less dark colored organic mate- 
rial brought to it by the decay of plants is generally from four 
to eight inches thick. The subsoil lies immediately below the 
darker surface soil and is the medium in which much of the 
soil moisture and nitrogen are stored and held available for 
plant life. If the subsoil texture is such as to hold too little 
or too miuch water the fertility of the soil is greatly decreased. 
It has been shown by Professor King that soil moisture may 
be obtained through capillary movement at depths of 12 feet 
below the surface and in some cases at depths of 16 feet The 
roots of com in search of moisture may penetrate the soil to 
a depth of four feet and the roots of clover often go down 
18 inches. Hence it is important for the agriculturist to know 
the character of the soil for a considerable depth below the 
surface aa well as of that portion which is turned by the plow 
and the cultivator. 

Basis of Classification. Soils are dassified in various ways. 
A grouping of the soils according to the native growth of tim- 
ber is often used and according to this method the area could 
be divided into hardwood lands, white pine lands, jack pine 
lands, and cedar or tamarack lands, A classification accord- 
ing to the kind of crops best grown is often applied and in 
such cases, potato aoils, grass soils, wheat soils, and tobacco 
soils is used. We also have limestone soils and sandstone soils, 
a classification based upon the nature of the rock from wbidi 
the soil is derived. 

The classification which seems best fitted to answer all pur- 
poses is one based on the texture of the soil, miainly due to 
the relative proportion of sand and clay present. There is no 
sharp limit in soils between what is called san.d and what is 
called clay, but these grade insensibly into one anoitber through 
intermediate grains. If there is more than 95 per cent, of 
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either sand or clay present the surface is beet referred to, not 
as soil, but as sand or elay. Soils are sandy if from; 40 to . 
65 per cent of their weight is made up of particles so small 
that from 1,000 to 400,000 of them must be placed in line 
to span a linear inch, while the balance nkay be so lai^e that 
only 20 to 100 of the particles are needed to stre^tch across the 
same distance. TTie heaviest clay soils, on the otiier hauyd, 
may have 80 to 95 per cent, of the small sized particles named 
above and from) 5 to 20 per cent, of the larger grains. Loam 
soils are intermediate in grain between the sandy soils and tlie 
heavy day soils; while between this medium loam soil and the 
coarser sandy soil are sandy loams and loamy sands, and be- 
tween the loam and the clay soils are loamy clays and clayey 
loams, theo-e being of course, in all cases, a gradual tjiange 
between the various kinda If there is present a considerable 
amount of stone or gravel the soil is called stony or gravdly. 
Besides these soils there are the muck, peat or humus soils, conr 
taining a high percentage of decaying organic matter or hunma 
and occurring in the undrainod areas of the swam-ps and 
marahea 

Chemical Composition of the Soil. As already pointed ont^ 
the kinds of soil and their classification depend upon tiie texture 
of the soil rather than the chemical oomposition. CMiemical 
analyses of soils as usually made, while important, do not 
usually furnish the information desired to rightly estimate the 
character of the soil with respect to fertility or its adapta- 
tion to certain crops. In general, most soils oontaJn tiie necee- 
saiy constituents for the growth of crops; and hence if soils 
are infertile it is usually lieeause favorable physical conditionfl 
are wanting for the development of rich soils, such as the 
proper conditions of the soil texture, soil moisture^ drainage, 
temperature, rainfall, etc. 

The various important chemical elements occurring in soil 
are oxygen, 8iliw>n, carbon, sulphur, hydr<^en, chlorine, phoe- 
phorous, nitrogen, fluorine, boron, aluminum, calcium, magne- 
sium, potassium, sodium^ iron, and manganese. The oxygen, 
hydrogen, carbon, chlorine, and nitrc^n get into the soil from 
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the atmosphere and the rains assisted by yegetataon. T^a 
other eleunents are found in abundance in tihe ciystalline rocks 
of the area as well as in the glacial drift and aUuviuci) made 
up of crystalline rock debris and in the soils formejl by 1^ 
weathering of these formiations. It is believed that the SMlfl 
of this area contain all the chemical elements necessary for 
the growth of crops, and that the varying degree of fertility 
of the different soils is probably due to their texture and the 
physical conditions surrounding them. 

The namiee adopted for the various soil foinrntlons of the 
area are local and have been selected from the names of rivetra 
or toivnships where the soils occur. 

WISCOHSIR WVEB SANDY 30IL. 

Area. This sandy loam formation forms the generally levd 
valley bottom of the Wisconsin Ttiver and some of its ixibutar 
riee. Between Wausau and MerrUl, as shown by the map, 
the area of this soil is but a narrow strip along the Wisocmain. 
South of Wausau the formation spreads out to an average width, 
of six or eight miles and reaching for some distance along 
the Eau Claire Itiver on the east and the Big TJib on the v/eeL 
In Portage and Wood counties this soil area is very broad and 
with the associated marsh lands and peaty soils covers a lai^ 
portion of southwestern Portage and southern Wood and the 
adjoining poitions of the adjacent counties to the south. 

Surface Features. The surface of this soil formation is a 
nearly level plain, sloping downward to the south along the 
Wisconsin River, Here and there it is slightly undulating, 
but usually it is flat with an elevation of 20 to 40 feet above 
the level of the river. Where the side rivers join with the 
Wisconsin, lower bottoms or terraces have been formed, reach- 
ing for some distance back along these branches. These lower 
terraces or "benches" are separated from the upper terraces by 
a steep slope from 10 to 20 feet in height, 

Qeneral Gharacted and Origin, As might be expected fromi 
t^ distribution of this soil formation along the rivers, it owes 



oyCoOt^lc 



18 THE SOILS OF NORTH CENTRAL WISCONSIN. 

its origin to the accumnlation of successive layem of gravel, 
sand, and silt deposited by the river floods daring the glacial 
period. At that time the streams leading from the margin 
of the melting ice, a short distance to the east and to the north, 
were of much greater volume than at present, and hence were 
able to carry %nd deposit nruch coarser sediment than the floods 
of today. This alluvial formatiou is generally from! 5 to 40 
feet thick. The surface soil cocsista of 5 to 10 per cent, of 
clay and silt, 5 per cent, of gravel, and the remainder coarse 
and fine sand. The subsoil consists of alternating layers of 
gravel and sand, with a very little day. The mean, diameter^ 
of the soil grains of the second foot of soil at Nekooea is .0520 
mm ; at Stevens Point, Ib .0935 mm, and .0930 TrnriL The 
mean diameter of two truck subsoils of Maryland, Nos, 471* 
and 563,* are respectively .1119 and .0756 ttittil In textnire 
and size of grain, this soil is veiy similar to the Maryland 
truck soils and to other truck soils of New Jersey and Long 
Island. 

Ground Water. The upper surface of the ground water in 
this gravelly and sandy subsoil is generally from 5 to 20 feet 
below the surface. This formation being very porous, the 
ground water is abundant At the same time its porous char- 
ftcter allows a rapid downward percolation of the rainfall, and 
hence the soil above the level of ground water readily dries 
out Over a large part of this soil formation, however, the 
level of the ground water is within 2 to 5 feet of the surfaoe, 
and where this is true, sufficient moisture is generally contrib- 
uted to the surfaoe soil for the growth of the long rooted 
crops by means of upward capillary movement The dug wells 
in this formation are generally too shallow to supply good 
water. Where the ground water stands within 20 feet of the 
surface, drilled wells or drive wells diould be mjade which 
should penetrate to depths of 25 or 30 feet By obtaining 
the supply fpomi greater depths it will not be so likely to be 
contaminated with surface water. 



'F. H. King. Northern WIscodbId HaDdbook, : 
■Bulletin 21, Maryland ^ip. Statlan, p. tO. 
'Tearboolc, ISU, Dept. ot Agrlcultarc, p. 139. 
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Forest Growth. The forest trees of this formation have 
been almtoet wholly removed. This is mainly becanae they 
were pine, both, Norway and white pine being abundant. 
There waa also a scattering of jack pine in places in the south- 
em part of the area. In the lower benches of river bottom 
lands along the Wisconsin and other rivers where fine sediment 
and clay have been deposited, the hardwoods formed an abun- 
dant growth. 

Crops. This sandy soil is coarse and porous and, as already 
stated, the rainfall readily sinks into it. It is only in those 
portions of it, therefore, where the soil contains more than 
the usual amount of clav. which serves to retain the moisture, 
or where the ground water stands within 2 to 5 feet of the 
siirface that they can ever become very productiva In gen- 
eral, however, one or the othei" of these conditions hold for 
large parts of the area of this soil. The clayey uplands bor- 
dering the Wisconsin river in the area north of Portage county 
furnish more or lees clayey wash to this formation. The level 
of the ground water is never very far from lihe surface^ which, 
combined with abundant rainfall, usually furnishes sufficient 
moisture for the growth of special crojs. 

The prevailing crops grown upon this soil are potatoes, com, 
hay, lye, and oats. But little wheat and barley are grown. 
Potatoes and rye are the principal export crops, the com, hay, 
and oats being used for the feed of stock. The comtinon gar- 
den v^etablee are also grown. As urged by Professor King,^ 
these light lands are not well suited to general farming and 
should be turned to use along special rather than general lines. 
Clover and peas should he frequently grown in order to fur- 
nish a store of nitrogen to the soil. Sufficient live stoci should 
be kept to maintain the proper fertility. These sandy soils 
are naturally not very rich and any abuse of the tilla^ vrill 
be quickly shown in the crop returns. With proper care and 
when famued along special lines as indicated, these sandy 



'Northeni WleconBin, A HHUdbooS for the HomeBeeker, pp. 44-17. 
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lands, readily cleared and tilled, can produoe certain, crops of 
excellent quality and in paying quantities. 

BA.NCBOFT QRAVELLT SA:4nT U)AM. 



Area. The area of thia soil formation is wholly within 
Portage County (see map) and ftuma a belt of variable widtt 
lying west of and adjacent to the promineiit ridge of t«rmdn^ 
moraine running north and south across the county. Tliia 
type of soil ia well illustrated in the vicinity of Bancroft, Stock- 
ton, and Ellia post ofGce. 

Surface Features. The surface of this fommtion is a prai- 
rie-like plain, similar to the surface of the Wisconsin Biver 
sandy soils and the Antigo gravelly loam. 

Oeneral Character and Origin. The surface soil is a sandy 
loam, oontainlag a variable nuount of gravel and small pebbles 
The subsoil is generally of great thickneea. The well section 
at the depot at Bancroft, on the line of the Chicago & North- 
western Eailway, shows the following formation: 

Gravelly loann 3 feet 

Sand. 9 feet 

Hard pan (gravel and clay) 3 feet 

Sand 12 feet 

Gravel, with pebbles 4 to 6 indies thick .... 3 feet 
Sand and fine gravel 68 feet 

Total depth of well 98 feet 

Thia formation is an overwash alluvial plain built up in front 
of the great ice sheet whose edge lay along the eastern border of 
ttis ioil where the ridge of hilly terminal v ae ia located. 
It waft bmlt up by the wash of streams issuing froml the melt- 
ing icti ^eet during the Glacial Period. In northern ex- 
tension of thia soil formation in the vicinity of Hull and Ellis 
post offices, a greater content of clay is to be noted in the sur- 
face soils, which is probably to be attributed to the greater 
abundance of crystalline rock in that portion of the coxmty. 
Thia soil formation grades imperceptibly into the Wisconsin 
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River sandy soil wMch lies adjoimng it on the west and no 
sharp line can bo drawn separating their areas. With respect 
to lightness of the surface soil and its content of sand, flie 
Bancroft soil stands half way between the light sandy soils along 
the Wisconsin Eiver and the gravelly loam of the Antigo 
formation described in the following pages. 

Qround Water. The level of ground water is at variable 
depth in this formlation. About Bancroft the farm wells are 
from 12 to 30 feet deep. For that portion of this soil lying 
west of the front ridge of terminal moraine the level of ground 
water is generally from 8 to 20 feet below the surface. That 
portion of this formation lying north of Almond, between 
Almicmd and Amott, and between the ridgea of bouldery drift 
hills is at a higher elevation than the area about Banaroft, and 
hence the level of ground water is farther below the surface 
the wells usually having a depth of 60 to 80 feet and in a 
few instances over 100 feet. The level of ground water in 
this soil formation in the vicinity of Almond, as previously 
noted, has sunk from 20 to 40 feet since cultivation of the land 
began. This lowering of the water level has greatly aiEeoted 
the lakes and ponds of the region, for all of them have ahranik 
considerably and many have entirely disappeared. 

The surface soil, as already stated, contains a variabla 
amount of clay and when the soil is properly manured and 
tilled it holds sufficient moisture for the growth of nDost of the 
common crops. 

Forest Growth, The northern extension of this soil forma- 
tion about Ellis post office, where the soil is not so i light, de- 
veloped a good growth of K'orway and white pine and some 
hardwoods. The lighter soil of the area about Bancroft and 
Almond developed only a growth of scrub oak and jack pine, 
with some Norway and white pine. 

Crops. The prevailing sandy loamls of this formatioii are 
warm and readily tilled, and are well adapted to the grow^ 
ing of potatoes, vegetables, com, rye, oats, and dover. Pota- 
toes and rye are the principal export crops. Dairy products 
and live stock are also leading sources of farmi income. Clover 
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is widely grown for the double purpose of fertilizing tlie soil 
and for hay. This soil is in every reepect well adapted to 
potato culture, for it is well drained, does not harden on dry- 
ing, is readily seeded to clover when desired, and responds 
quickly to manures. The potato is not, nor should it be, made 
the only farm crop. The wise potato grower should have a 
part of his land in clover, a part in grain, a part in pasture, 
and a part in ]x>tatoe3 ; in this manner of practicing a rotation 
of crops the fertility of the farm can be kept at a high stand- 
ard. About Almond, Bancroft, and Stockton the principal 
export crop is potatoes. Farther north, where the soil is 
heavier, the grasses, clover, and grain are raised to good advan- 
tage and dairying ranks with potato raising. 



Areit. The area of this soil formation, as shown on the map, 
is in the vicinity of Aatigo, the southwestern part of Langlade 
County. It lies immediately in front, that is, to tlie west, of 
the prominent ridge of terminal moraine, which mates a large 
bend to the east in this vicinity. It is thus bounded on the 
south, east, and northeast by the ridge of teraninal moraine 
while on its western border is the area of wet land of the 
weetem half of the town of Ackley, Because of the eastward 
extension of this formation beyond the boundaries of the large 
map, a small map is made on the same scale as the larger map 
(Plate III) to shorn- the area in full of this formation. This 
soil formation occurs to a small extent in the vicinity of the 
terminal moraine in Lincoln and Taylor counties. 

Surface Features. The surface of tbis formation is a 
prairie-like plain, as shown in I'ig. 1, PI. IV, sloping gently to 
the south and southwest. Along the Eau Claire River and its 
branches are shallow 'valleys and bottoms about 15 to 20 feet 
below the general surface of the adjacent land and usually one- 
eighth to one^half a mile wide. 

Qeneral Character and Origin. This soil COTisists of clayey 
and giavelly loam at the surface, underlaid by a subsoil con- 
sisting of sand and gravel. The tliickness of this soil formiation 
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ia considerable, averaging perhaps from 30 to 60 feet for tha 
whole area. At Antigo the thickness is 58 feet to granite, aa 
fono^T3: 

Gravelly clay loam 4 feet 

Sand and fine gravel, with thin layers of 

coarse gravel 54 feet 

Total 58 feet 

The Eau Claire Tiiver and its branches, as already mentioned, 
have cut valleys into this formation from' 15 to 30 feet below 
tbe general surface, but in only a few places do the valley 
bottoms reach the rock. This formation generally grows 
thicker as the ridge of terminal moraine is approached. While 
the underlying portion of this formation is sand and gravel, 
the surface soil and the upper part of the subsoil to a depth 
of 12 to 36 inches contains sufficient clay to give it the prop- 
erties of a loam', varying from a clayey to a sandy loam, and 
very generally containing a variable quantity of gravel. T^e 
usual size of the largest pebbles range from three to four 
inches in diameter. A view of this soil formation showing 
the layers of gi'avel, sand, and clay is shown in the photograph, 
Fig. 2, PI. IV. 

The fommtion is an ovenvaah plain, built up during the 
last glacial period, and owes its origin to iJie wash of glacial 
streams issuing from the edge of the melting ice field, the ice 
edge being stationed where the ridge of terminal moraine is 
located. The streams issuing from the glacier were heavily 
laden with detritus, and flowing out beyond the ice deposited 
their loads of gravel, sand, silt, and clay. As the ice sheet 
gradually raelted away and grew smaller, the streams issuii^ 
from it also grew smaller and weaker and hence a lesser pro- 
portion of coarse detritus and a greater proportion of finer 
and lighter sediment such as clay and silt forme the topmost 
layer of the formation. The upper portion contains small 
patches of fine clays, suitable for making brick. Several such 
clay beds are worked into brick about Antigo. At each of the 
clay hanks the surface soil of fi or 12 inches has a dark color and 
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contains much hirnnis, and below this there is one and one-half 
to three feet of clay overlying a considerable thicknees of graved 
and sand. The gravel of this formation is quite generallj of 
granite and other oiyBtalline rock. 

Oround Water. Over a large part of this soil formation 
the level of ground water generally stands within 8 to 20 
feet of the surface. As the hilly land towards the east is ap- 
proached and the elevation rises, the levd of the ground water 
is at a oorrespondingly greater distance below the surface. 
Farmers usually make their wells by driving the common well 
tubing into tie soil and gravel to a depth of 12 to 20 feet 
In Antigo the level of ground water is about 16 feet below 
the surfaca Because of the loamy diaracter of the upper 
three feet of surface and subsoil, a sufficient amount of soil 
moiBtura is maintained for tiie growth a£ all crops. 

Forest Growth. This soil formation has grown an abundant 
stand of hardwoods, hemlock and white pine, the hardwoods 
and hemlock prevailing. Tlie hardwoods are elm, maple, baaa- 
wood, bircdi, and ash, with some oak. Most of the pine haa 
been cut. The standing hardwoods and hemlock ^ow a dense 
and healthy growth. 

Crops. The soil of this formlation is very productive, as at- 
tested by the numerous thriving farms eetablished upon it dur- 
ing the short period of the past fifteen or twenty yeara since 
the vicinity of Antigo was first settled and farming began. 
Moat of the abundant rainfall of ihe growing season sinks 
slowly into the ground to the level of the ground water, which 
is usually never so far below the surface but what moistors 
miay be readily brought back to the surface by capillarity, oa 
needed. Being of a loamy character, therefore, it does not 
harden on drying and is well suited to the growth of all farm 
crops. It is well adapted to the growing of grasses and clover 
for dairy and stock purpwies, of potatoes, barley, oats, rye, peas, 
com, rape, and garden v^etabless On the lighter pbasee of 
the soil potatoes are an excellent crop, and clover is grown 
everywhere. 
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FlO. 1. VIEW ACROSS THE ANTIGO GRAVELLY LOAM. TYPE OP 

ALLUVIAL SOIL. 

View taken Ore mllps northennt of Anllgo, Lanelade CiHintr, sbows the tii>ar 

levol anrfooe cbnrficterlzLag tlio alluvial anil (onnatioas. 



Fio. 2. SECTION OF ANTIGO GRAVELLY LOAM, TTPE OP ALLUVIAL 

SOIL. 

Deprbrook, Ijinglndo Countj-. Upper four tept Is clny. sand nnd gniTCl, lon-ei' 

two feet IS sand and gravel. 
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DESCRIPTIONS OF THE SOIL FORMATIONS. 



Area, This soil formation occurs in the two eastern tiers 
of townships of Portage Coimty, covering the whole or parts 
of the towns of Almond, Belmont, Bu&aa Vista, Lanark, Am- 
herst, Stockton, Sharon, and New Hope. 

Surface Features. The characteristic feature of the surface 
of this formation is that of a generally uneven and rolling 
country throughout. The hills are generally from 60 to 150 
feet above the lower lying lands. The country is easily travetrs- 
ible in all directions by wagon roads and railroads. It may 
be noted that there are narrow belts of this formation, as shown, 
on the map, in the eastern parts of the towns of Almond and 
western Buena Vista ^ forming ridges trending north and 
south. The continuous area of this formation farther east ex- 
tends for some distance into Waupaca county. This formation, 
consisting of low steep hills and ridges, constitutes the terminal 
moraine of the latest drift sheet oonceming which a number 
of references hai'e already been made. This belt of terminal 
moraine besides being characterized by rather steep ridges and 
bills also contains numerous basin-like depressions, sometimes 
having dry bottoms and sometimes containing lakes, ponds, at 
Bwamj». Boulders of widely variable size are also a promi- 
nent feature of this soil formation. 

Along the eastern border of Portage County, north and soutb 
of Amherst, steep and abrupt ridges and hills are less conv 
mion than farther west and in this vicinity are stretches of 
gently sloping or nearly level land. Over tiie gently sloping 
lands the boulders are not abundant Througliout the area of 
ttifl formation, however, lakes and swamps abound, which vary 
from a few acres to over a hundred acres in extent Among 
the more prominent lakes may be mentioned Claud's Lake, Lake 
Emily, and Pickerel Lake. 

General Character amd Origin. The surface soil of tbia 
formation is a sandy loam, varying considerably in the relative 
amounts of sand and clay. It is a somewliat heavier soil tihan 
the Bancroft sandy loam adjoining it, and appreciably lifter 
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than the clayey loania of the m»raiiiic and hilly country far- 
ther north in pastPni ifarathon County. In general, it is a 
sandy loam containing a variable amount of roundedl stone and 
boulders, whiclt vai-y in size from a few inches to five or six 
feet in dianuater. 

This soil formation has its origin in the accumulation of 
glacial debris upon a generally soft, friable sandstone. Hence 
the subsoil is the product of ground-up and disintegrated sand- 
stone of the underlying Potsdam fonnation, with which is 
combined a plentiful admixture of clay and crystalline boulders 
carried by the glaciers from tJie region farther away to the 
rorth and northeasr. 

The surface soils generally consist of four to ten inches of 
light loam, enriched by a variable amount of organic mate- 
rial. Below this usually lies from one tjo five feet of brown- 
ish clay, mixed with boulders and pebbles. Below the bouldery 
clay are alternating beds of more or less stratified gravel, sand, 
and eJay, mixed with boulders. The thickness of this forma- 
tion is very considerable, probably varying between 50 and 
200 or 300 feet. About Anjierat numerous wells are 50 feet 
deep without striking; rock, and on the sumknits of the ridges 
and hills of the terminal moraine wells are often from 100 
to 150 feet deep and wholly within this formation. In the 
Wcinity of Alban and Rosholt post ofiicea in the town of 
Alban are a few wells from 80 to 100 feet deep, striking the 
granite at bottom. 

More or less wash has also taken place in this rolling coun- 
try, and clayey loams are often found in the bottoms. Bould- 
ers are in general not so abundant over the gentle slopes as 
upon the hills and ridges. Hence the soil throughout varies 
more or less with the surface features. 

Ground Water. As an unvarying rule the surface stratum 
of clay and boulders immediately underlying the surface soil, 
known to geologists as "boulder till," is of such thickness and 
texture as to retain sufiicient moisture under the usual condi- 
tions of rainfall, for the growth of crops. Water for domie^tic 
use, how-ever, is obtained from wells which penetrate this 
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BuiXBtis No. XI, Plate V. 



W OF AMHERST f 
dPiireBglOQB oharaci 



■ GIACIAL SOIL. 



CLAY LOAM. TYPE OF GLACIAL SOIL, 
nglade Oountj. Shows flripcn tflpt of auiface anfl 
r of Bnudy clny inlxod with boulders. 
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boulder till, either to the general level of the grouiid water 
of the region, or to clayey layers which lie above the general 
water table but beneath water bearing sand and gravel beda 
which often abound at varying depths in this drift formation. 
Under the latter conditions wells immediately adjacent to one 
another vary considerably in depth. In general, however, the 
level of ground waten' must be reached, which is approximately 
the hvel of the streams and lakes of the vicinity, in order to 
obtain a sufficient supply of water. In the higher hills of the 
belt of terminal moraine wells are often 100 to 150 feet deep, 
and in the gently sloping lands about 50 feet deep. 

Forest Grov.'th. Upon most of this soil formation grows a 
generally dense growth of scrub oak and scanty poplar, with 
little or no other bai-d woods or pine. Only in the northern 
part of this soil area where the soil becomes heavier doea a 
heavier growth of hard woods and pine prevail. In the north- 
em pflTts of town^ips 24, ranges 9 and 10, the red oak be- 
comes appj'oeiably larger and some white oak and pine begin 
to appear. Upon the clay soil adjacent to the boundary of 
Portage and Marathon counties along the branches of the Little 
Wolf River tlif senib oak is entirely replaced by a hea.vy stand 
of }izxA woods and hemlock through which waa originally 
sprinkled miucli pine. But south of the bead streams of the 
Little Wolf whe^ the land is mapped as the Amherat sandy 
loam, the forest growth, with little exception, as already stated, 
was a thick growth of scrub oak. 

Crops. The sandy loam is good, strong land and capable 
when properly farmed of being made very productive. Being 
sandy, it is warm aud readily tilled. It is well adapted to 
the growth of potatoes, corn, oats, rye, grasses, and clovers. 
The potato is the most important crop. Potatoes and dairy 
products and stock are the principal exporte from the farms. 
Tile Amherst loam and the Bancroft sandy soils are pre-emi- 
nently the potato soils of Wisconsin, and potatoes gro^vn in 
them yield a fair averag'e crop per acre and in quality are 
equal to the best in the country. By a wise rotation in crops 
of potatoes, corn, small grains, grasses and clover for paatur- 
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ing stock, thriving farms have been developed. GardeiL v^e- 
tables and snuall fruita do well, and upon suitable sites in the 
well drained hiUy portions of the area, the hardier varieties 
of the apple can be grown. 



Area. This soil formation aa outlined upon the map lies 
iD the southeastern part of Marathon, northern part of Lang- 
lade, and over a large part of Lincoln, nortJiem Taylor, and 
southern Price counties. This formation, as here defined, also 
extends over a large portion of the northern part of the state, 
outside the area of this map. 

Surface Features. The surface of this formation la very 
eimilar to that of the Amherst sandy loam. A laige part of 
thia soil formation is characterized by belts of ridges and bil- 
lowy hills, and associated with baain-like depressions, swamps, 
and small lakes or ponds. The belt of hilly land which con- 
stitutes the terminal moraine of the latest drift sheet etxtends 
acro^ the northern part of the area, whence it sweeps to the 
eastward about Antigo, thence southwest, and b«ng oontinu- 
ons with the belt of terminal moraine along the western bor- 
der of the Amherst sandy loam in Portage County, The tei^ 
manal moraine is a prominent feature of the landscape. The 
billowy hills and ridges constituting it generally have steep 
slopes and often rise from 100 to 200 feet above the surround- 
ing lower land. Unusually high portions of it lie a few miles 
east of Ogema in sCfUtheastern Price County, and southeast of 
Tomahawk in Lincoln County, and in northwestern Langlade 
County. South of this prominent belt of hills in aoutheastem 
Taylor, southern Lincoln, and western Langlade, are narrower 
belts of similarly shaped hilla and ridges, which resemble the 
billowy and hummocky features of the large moraine, but are 
very much smaller. These latter hills and ridges are generally 
within 30 to 50 feet in height, and they miark the border of some 
of tte earlier drift formations. These smaller moraines like 
the lai^er one, are associated with depressions, swamps, and 
pondi^, and are plentifully covered with boulders of all sizes. 
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Outside tlie areas of terminal moraine, the aurface o£ thia 
formation is gontly rolling land, with long gentle slopes and ^1- 
low river valleys. A broad area of gently sloping land is in 
that portion, of Lincoln CJounty lying west of ihe Wisconflin 
Eiver and north of the Ifew Wood Eiver, A similar broad 
area of geaitly sloping land without hills lies norti of the ter- 
minal moraine in southern Price and northwestern Taylor 
counties. On the other hand the northeastern part of Lincoln 
Cotmty lying north of the Prairie Eiver and east of the Wis- 
consin Eiver, and also the northern part of Langlade County, 
is mostly occupied by the hilly terminal moraine and ia char- 
acterized by numerous lalces and swam,p8. 

Character and Origin. The surface soils of this formation 
are clay loams varying to lighter loams. The surface soils are 
the result of the weathering of glacial debris which consists 
of a heterogeneous mass of crystalline rock, boulders, gravel, 
sand, and clay. The upper 5 or 6 feet of the subsoil consists 
generally of boulder clay, that is, a mixture of day and boul- 
ders, with a variable amoim.t of sand. Beneath the boulder 
clay is a succession of irregular beds of gravel, sand, and clay, 
mixed with boulders, having a depth generally varying from 
50 to 200 feet. This soil formation is much younger than the 
Colby loamy clay described in following pages. Its later 
origin is shown not only by the surface features, such as the 
undrained lakes and swamips, but also by the presence of num- 
erous disintei^rated boulders in the surface soils and by the 
much less decomposition of the clay producing minerals con- 
tained in it. Hence this soil is lifter and more porous than 
the Colby loamy day. 

In the r^on of the terminal moraines this soil might well 
be termed a stony or bouldery loam:. This soil formation, is 
generally more stony than any other soil of this area. Over 
large portions of the area, however, where the lands are gently 
sloping, boulders are often almlost entirdy absent The 
amount of atones is usually not enough to interfere per- 
manently with cultivation, for they can be removed or so 
placed that llie fidds can be plowed widiout difficulty. 
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Oround Water. The boulder clay forming the upper sur- 
face of thia formation is everywhere thick enough to retain 
sufficient moisture from the rainfall for the growth of all farm 
crops. Well water must be obtained by penetrating to vari- 
able depths through the upper clayey portion of Ihis formation 
to the underlying sandy and gravelly portion of the loos© drift. 
The depth of the wells vary with their locations on the hiUs or 
in the valleys. Wells in thia formation are more variable in 
depth than in any other soil formation of tke area. 

Forest Growth. The forest growth of this soil was origin- 
ally very dense and consisted principally of hard woods and 
hemlock, with scattering white pine. The hard' woods are 
mainly birch and basswood, with much smaller amounts of 
elm, oak and maple. The amount of hemlock was generally 
equal to or gi-eater than that of the comibined hard woods. 
The pine 1ms been cut, but large and undisturbed tracts of 
hemlock still remain. The swampe are stocked with spruce, 
cedar, and tamarack. 

Crops. In all sections where farms have been cleared on 
the clayey loam of thia formation the soil shows itself capable 
of producing good grain and graaaee as well as com and pota- 
toes. This soil is in general somewhat coarser and more po- 
rous than (he Coiby loaui[y clays and hence is better suited 
to ooani and potatoes, though not so strong a graas ajid doiver 
land as the latter. Nevertheless it maintains with ease an ex- 
cellent dairy and stock industry. A clover rotation with small 
grains and other crops should be maintained upon it and by a 
wise selection of farm crops built about a dairy and stock in- 
dustry, steady income will be insured to the farming commun- 
ities. Garden truck and small fruits can be grown in abun- 
dance, and on the well drained slopes of the hilly belts the 
hardier fruit trees can be grown with some success. 



Area. This soil, as sJiown on the map, forms a belt extend- 
ing east and west across the south-central part of Wood County, 
and northwest across the southwestern part of Clark Countv. i 
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It oorera the whole, or portions of the towns of Sigel, Seneca, 
Hansen, Wood, Dextev, Hiles, Gary and Hock in Wood County 
and Sherwood Foresf, Lynn, Washburn, Levis, Pine Valley, 
Jlewitt^ Seif, Eaton and Mead in Clark County. 

Surface Features. The aurfaee of the area included under 
this soil formation is gently sloping and rolling throughout. 
Sandstone hills and mounds are common and here and there 
are a few low ridges and bnoba of granite. Mcrat of the land, 
however, is not far above the level of the streams, though hav- 
ing in geoeral a sufficient unevenness of surface for good drain- 
age. 

General Character and Origin. The surface soil of this 
area is generally a sandy loam. It, however, is not at all uni- 
form and contains areas of sandy soils and also areas of clayBy 
soils. This soil is appreciably lighter than the Colby loamy 
clay adjoining it on the north and in turn it is heavier than 
the light sandy soil prevailing throughout the town, of Mentor, 
Clark County, and the sandy soil along the Wisconsin, River. 

This soil hflft its origin in a thin glacial drift covering, in 
some places, the sandstone and in other places the crystalline 
rock, or its decomposed equivalent of clay. The drift cover- 
ing is so thin and irregular that the soil changes rapidly with 
the changing character of the rock beneath and hence the soil 
varies from a sandy loam over the sandstone to clayey loams 
and clay over the crystalline rocks. An accurate detailed map 
of this sandy loam, here mapped as a single soil formation, 
would show irregular areas of clayey and sandy soils inter- 
spersed throughout a predominating sandy loami fonnation. 
The clayey loams prevail over the low lying land while the 
sandy loams are distributed over the higher slopes where the 
sandstone outcrops are abundant. 

Ground Water. The clayey content of this soil is generally 
sufficiently abundant to retain the required amount o£ moist- 
ure for the growth of crops. It is only where the soil is very 
sandy that there is liable to be a lack of sufficient moisture. 
Wells in this formation generally find water at depth of 10 to 
25 feet in the lower areas, and at a correspondingly gretiteT , 

, ,■ hX.ooglc 



32 THE SOILS OF NORTH CENTRlt WISCONSIN. 

distance on tlie higher land. Wells on the high^ elevations 
of sandstone generaHj strike water at the contact with, or very 
near to, the nnderljing formation of clay or crystalline rock. 

Forest Growth. The forest growth of thia soil waa origin- 
ally abundant and consisted of pine and hardwoods. The 
pine has been wholly cut The prevailing hardwoods are 
oak, basawood, maple and elm. Over a large portion of the 
area the pine and hardwoods were about equally distributed. 
Over the sandy soils, however, Norway and white pine gener- 
ally prevailed. 

Crops. The prevailing crops are hay, oats, rye, pota.toea 
and com. The soil, being generally sandy, is warm and read- 
ily tilled. Potatoes, dairy products and live stock are the 
principal exports from the farms. 



Area. The area of this formation is in southwestern and 
southern Clark County, and in irregular patoiies through the 
central part of Wood County, This soil formation has a wida- 
fapread distribution over part of Juneau, Monroe, Jackson, Eau 
Clairp, and Trempealeau counties. 

Surface Features. The surface of this formation is gently 
sloping dotted with mounds of sandstone, some of which are 
mere swells in the plain-like area, Vfhile others are rugged pin- 
naoles or castellated peaks, rising abniptiy from 100 to 150 
feet above the geneiral surface. Outside the area of this map 
some of these mounds rise from 200 to 300 feet above their 
surrounding area. The abrupt peaks are not very numerous, 
the main surface being occupied by low swells or nearly level 
stretches of sandy lands. 

Character and Origin. The soils of this formation are 
sandy, containing a variable amount of clay and hence grad- 
ing into loams. The formjation has ite origin in the disinter 
gration and weathering of the sandstone with which is mixed 
a variable but generally very thin eoTerii^ of glacial drift. 
The drift consists of loose sand mixed with clay and "hard 
heads" or boulders. In some instances the drift forms low 
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ridges and knolls in whidi the drift is from 10 to 20 feet thick. 
Over a lai^ part of the area, however, sandy subsoila or the 
sand rock ia within a few inches of the surface. The clay con- 
tent of the drift makes the surface soils appreciably better and 
hence where the boulders are abundant usually a better soil is 
present. Clayey loams occur in tie low marshy places, prob- 
ably due to wash of clay from! the higher lands. 

Ground Water. The open texture of this sandy soil is gen- 
erally too porous to retain much moistura Where day is 
abundant in the surface soils, better conditions for retaining 
soil moisture prevaiL Over a large portion of the area the 
level of ground water is from 20 to 40 feet below the surface, 
and approximately at the level of tlie streams of the area. 

Forest Growth. The forest trees of this soil were mainly 
pine. The hard woods of merchantable value were scarce. 
The pine has long since been cut away. Much of this area 
presents an uninviting aspect of waste lands, here and there 
showing growths of jack pine and scrub oaks and an abun- 
dance of "sweet fern" or "sweet gale," Merica asplemfolia. 

Crops. In tiiose clayey portions where the glacial drift is 
several feet in thickness or the lands are low and cky has been 
washed in, certain crops like com and potatoes can be gpjwn 
with suocees. In general, however, the soils are too light and 
porous and the ground water too far from the surfaoe to be 
very productive. Potatoes, com, rye, budnvheat, beans, gar- 
den truck, and smiall fruits are best adapted to this soiL Clo- 
ver and peas can be grown In many fields, and where this can 
be done the land can be made more productive for other crops. 

EKSSAS CLAY LOAU. 

Area. The area of this loam formjataon, as shown on the 
map, is located in southeastern Gates, southern Price and 
northwestern Lincoln ccunties. 

Svrface Features. The surface of this formation is gently 
sloping and rolling with here and there broad nearly level 
stretches. It contains a few swamps, though entirely free 
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from lakes. The gently sloping surface of thia fonuatioa is 
in miaiked contrast with the hilly land of the Chelsea day 
loam adjoining it on the south. 

Oeneral Character and Origin. The soils of this formation 
are clay looms Taryiiig to lighter loams. Like the Chelsea 
clay loam, the soil is the result of the weathering of glacial de- 
hris consisting of a mixture of crystalline rook, gravel, sand, 
and clay, A variable amount of boulders is often scatteired 
throughout the surface soil though generaBy not to such an ex- 
tent as to interfere permanently with cultivation. Over large 
stretches of the area boulders are almost entirely absent Geo- 
logically oonflidered, this soil formation includes a part of ths 
area of the ground moraine of the latest drift series. As oomr 
pared with the Chelsea day loam, it contains mudi fewer boul- 
dera and also differs from the latter in its surfaoe features as 
alwve indicated. The general diaracter of this soil resembles 
veiy oloseily the Colby day loam though in general the latter is a 
finer grained soil and contains fewer bouldera. 

Ground Water. The bouldery day forming the upper por- 
tion of this formation is everywhere thick enough to retain 
Buffieient moisture for the growth of all farm crops under or- 
dinary conditions of rainfall. Where the land is very gently 
eloping, the soil ia likely to remain wet for some time aft«r 
heavy rains, but as adjoining lands are deared and comie unr 
der cultivation a more rapid surface drainage will be acquired. 
Wells in the area of this formation are generally wliolly wiHiin 
glacial drift, are from 20 to 40 feet deep and supply an abun- 
dance of good watea-. 

Forest Orowth. Tlie forest growth of this soil was origin- 
ally very denae and still remains so over mioat of lihe ai-ea. The 
trees were mainly hardwoods and hemlock with scattering 
white pine. Most of the pine has been out Tlie hardwoods 
are mainly birch and maple, with smialler amounts of dm, 
basswood and oak. In the wet and swampy portions mixed 
hardwoods and tamarack abound. 

Crops. But a srasill portion of the area of tJiis soil has 
passed under cultivation. In all sections where farme have 
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been cleared, the soil shows itself capable of producing good 
crops of grain and grasseB as well aa com and potatoes. Tlie 
soil is well adapted to the growlJi of grass and dover and it 
should maintain, witli ease, an exoellent dairy and lire stock 
industry. Garden truck and small fniita can be grown in 
abundanoe. 

HABEISON 8ANDT QBAVBLLT SOIL. 

Area-. This coarse sandy soil is distributed over the nortlk- 
em part; of the towns of Harrison, King and Tomiahawk in 
Lincoln County. The area of this soil formation and flie 
boundary between it and the heavier clayey soils lying inftne- 
diately south are merely eatimiated, as only a few roads traverse 
this entire r^on. T!his soil formation is meant to include 
the light pinery land of northern. Lincoln County, whidl 
broadens out to the north and covers a large part of Oneida 
and the adjoining counties. 

Surface Features. The surface of this area is uneven with 
bouldery drift hills alternating rapidly witii nearly level 
stretches of sandy plains. This area contains numerous 
ffwamps and lakes. 

General Character and Origin. This soil is quite generally 
very sandy and gravelly, containing a variable tiough goner- 
ally small amount of clay. The lower and more level lands 
are generally uniformly sandy soils, while the hiUy landa are 
bouldery and graveQly mixed with flome clay. 

Qround Water. This light sandy and gravelly soil is gen- 
erally too porous to retain much water near the surface, and 
hence the coarse gravelly soils on the hill sidee are generally 
too dry te be fertile. The lower sandy lands where tfie levd 
of ground water stands nearer to the surface, are likely to be 
tiie most productive. 

Forest Growth. The forest trees grown upon this soil weira 
mjainly Norway and white pine, most of which has been cut 
away. In scattered patches over this area, however, pine is 
still abundant. Scanty growth of hardwoods are scattered 
over laige portions of the area, and here and there, where the 
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S(h1 oontaans an abuadance of claj, dense hardwoods may be 
found. 

Crops. But a small portion of thin sandy land h^a been 
opemed to cultiTation. Northeast of Tomahawk, north, of the 
Wisoonain SareTj where die sandy soil contains a somewhat 
larger proportion o£ clay than elsewhere, good faima have been 
opened and potatoes, oats, rye and grasses are staple crops. 
Most of this soil formation, however, ia too coarse and porous 
to be considered fertile It seems beet adapted to li^t farmr 
ing and grazing. 

COLBT I.OAMT OLAT. 

Area. This aoil formation haa a greater extent than any 
oliier soil formation within the area of the map. It covers 
the western and northern portions of Marathon and adjoining 
portions of Lincoln and Langlade, soutbem Taylor, most of 
Clark and the northeni half of Wood counties. Outside the 
area of this map it extends westward across the state, covering 
lai^ portions of southern Chippewa, Eau Claire, Dunn, St 
Croix and Pierce counties. 

Surface Features. The surface of this formation is gently 
rolling. In general the surface is- similar to that of the Mara- 
thon loam, a view of which is presented in ITig.l, Plate VT, oppo- 
site page 40. In northeastern Clark County is a broad upland 
area with low slopes. Throughout central Wood County, also, the 
land is gently sloping with here and there a hill rising above this 
}ower surface. Everywhere there are good surface drainage 
slopes. Swampe, lakes, or ponds are nowhere found in the area 
of this aoil. In only rare instances are the slopes too steep for 
cultivation, such conditions being confined to the vicinity of the 
river rapids or on the side of some of the hills of sandstone 
and granite in Wood and Clark counties. 

Character and Origin. The surface soils of -this formation 
are clays and clayey loams quite uniform in texture and oamr 
position. In general it is the heaviest soil of the area. It is 
Hie weathered product of tiie mass of groimd-up rock left upon 
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the surface of this part of the st&te during the early periods 
of the Great Ice Agei. This glacial delnds variee in tliinlmpBa 
froM le»8 than a foot to upward of 150 feet This great dif- 
ference m thickness is due in part to ihe unevenjiees of tbe 
land before the glaciers advanced over it; in, part to the nnr 
equal distribution of (he drift during the forward moveanimt 
of the glaciers; and is part to the fact tlifit certain porticoifl 
of the area have been covered by more tiian ome of the earlier 
drift eheeta. 

This soil formation being of glacial origin, a few bouldere 
or "hard heads" are found in the surface loamB. However, 
boulders in the soils of the old drifts are strikingly lees abun- 
dant than in the newer drift soils further north, and east He 
general absence of boulders in the old drift soils is in part at 
least due to their disint^^ation and. breaking up into sodls 
through the processes of rook weathering during the I(nig pe- 
riod which has elapsed since these old drift fovxaations were 
deposited. For a similar reason, there are no lakee^ basins, or 
swamps in the area of this soil formation, Tlhe drift has beam, 
exposed to the erosion and wash by streams and rains for suot 
a long period that the depressions have either bean drained by 
streams or have been filled by the wash of rains from the ad- 
joining hill sides. 

The depth at which the drift has weathered to appropriate 
material for soils varies from one or two feet up to 10 or 
15 feet. The surface 6 to 10 inches is enricQied with abunr 
dant decayed organic material. The portion below this is 
grayish clay mdxed with quartz. Where the drift is lees than 
10 or 15 feet thick the crystalline rook, which is the usoal for^ 
mation lying beneath, is weathered into day and quartz, in 
character Bimilar to the subsoU of the Marathon loanu. 

Tlhe deep weathering of these old drift formlations fonnii^ 
the Colby clay soils makes them of especial value to agricul- 
ture. Similar soil conditions prevail here as upon the old 
drift formations which constitute the richeefi agricultural re- 
gions of southern Iowa, northern Missouri, and northeastern 
Kansas. 
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Orowid Water. While the surface is generally rolling and 
a lai^ portion of the precipitation flows oS from tJhe stirf ace, 
yet the fine texture of these soils is strongly conducive to the 
retention of sufBcient rainfall as it sinkB into the ground to 
supply the necessary moisture and food for plant growth. In 
those smaller areas where the slope of the surface is ^ght the 
soil is likely to r«ramn wet and cold during the rainy seaaonay 
but as the lands about become cleared better surface drainage 
will be established and the fertility of these cold soils will 
gradually be increased, as in all older settled countries, until 
they eren surpass in richness the miore readily drained fields. 
The nearly level areas of the fonnation in. the central portico 
of Wood County usually lie upon the sajidstone and they also 
have a greater content of sand in their compcaition and hence 
have a better under drainage and are slightly waraier than 
thoeo soils of the thicker drift overlying the crystalline rock 
farther north. 

In order to obtain abundant well water in the area of this 
formation it is usually necessary to penetrate the drift forma- 
tion to the underlying rook beneath. This is partly explained 
at least by the fact that the streams of the area of this soil are 
bottomed in bed rock. This soil formation overlies the gran- 
ite and other crystalline rock in Marathon and the adjoining 
portions of Taylor, Lincoln, and Langlade counties. In easfr 
em Clark and northern Wood, both the sandstone and crystal- 
line fonnations form the underlying rock, the sandstone be- 
coming miore abundant to the southwest and almost entirely 
replacing the crystallines in southern Wood and southern amd 
western Clark. But whether the bed rock is the crystalline 
or sandstone formation, if the drift is about 15 fee* or more 
in thickness^ abundant water is usually foimd at the contact 
or a short distance below. Where the drift is than the under- 
lying rook miuat be penetrated to a variable but not great 
depth, depending much upon the slope of the land and elevar 
tion above the stream beds. A noteworthy esamlple showing 
the truth of the above general statemients concerning wella in 
the thick drift is illustrated by the well data collected along 
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the broad ridge of thickly settled country exteodliig from 
Marahfield through Lynn to Neillsville, where the drift for- 
mation is from 60 to over 160 feet deep, and notably thidcer 
than elsewhere, and into which the walls penetrate, with few 
exceptions, to the underlying rock beneath, which is generally 
sandstone. 

Forest Gr(ywth. The forest trees of this soil formed a good 
growth, mainiy of hard wooda and hemlo<ck, witli which was 
sprinkled a plentiful growth of large white pine along tha 
streams. The pin^ with few exceptions, has been wholly oat 
away. Hemlock is an abundant and thrifty growth in north- 
em Wood, northeastern Clark counties and farther to the east and 
north. The hard woods are birch, basswood, elm^ maple, ash, 
and oak, the latter being more abundant in Wood and Clark 
counties. 

Crops. The clay soils of this formation constitute through- 
out good strong land, very productive and durabte. Because 
of ita good drainage, every acre of it oani be atUized for fann 
crops, and it gives every promise of being equal to the best and 
richest agricultural portions of the state or of the northwesL 
All farm crops succeed well. Grass and clover is an abundant 
crop, and dairying and stock-raising is wisely becoming the 
chief source of the farnii income. The small grains, com, and 
potatoes can readily be grown and should be raised in rotation 
with the feeding crops for dairy stock, sheep, and swine. 
Small fruits and garden truck are easily grown, and upon well 
selected sites the hardier fruit trees can be grown with some 



MABA1H0>1 LOAM. 

Area. The area of the Marathon loam is within the south 
central portion of Marathon County and the adjoining por- 
tion of Portage County. As shown by the mapy it indudeB 
the whole or portions of the towns of Wausau, Easton, Weston, 
Kronenwetter, Knowlton, Maine, Stettin, Kib Falls, Cassel, 
Marathon, Emmett, Bergen in Marathon County, and the 
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principal portions of Eau Pleine and Stevens Point in Port- 
age County. 

Surface Features. The surface is diaracterized by rolling 
oomitry, in sharp contrast with the level sandy bottom lands 
alcmg the Wisconsin River. The uplands rise to approxi- 
mately the same elevation and moat of them have broad, nearly 
lerel top& The valle^^s are numerous and have gently slop- 
ing sides and in only rare cases are they too steep for oultiva' 
tioD (see Pig. 1, Plate VI). Rib Hill and the other white 
quart^jte hills a few miles snuthweat of Wausau have rid^like 
and pointed tope and rise above the level of the gently sloping 
and flat topped hills. 

Character and Origin. The surface of the Marathon loam 
is a clayey loam, mixed with, a variable amount of small iw^ 
fragments. The subsoil is usually a reddi^ more teaacious 
clay also containing many minute fragments like the surface 
portion as well as larger angular fragments of the ooimtry 
rock. The soil and subsoil is generally fnan one to five feet 
deep and rests upon the hard crystalline rook of the region. 
The surface soil is not so heavy or so stic^ as the clay soils 
of tie old drift, such as the Colby loamy day, and hence more 
i-eadily allows the permeation of air and water. The soil is 
a type of residual soil, being derived ahnoet entirely from the 
deoompoeition of the granite, greenstone, and other raystalline 
rock lying beneath. These rocks being fine grained to me- 
dium in texture, their weathering has produced a day and 
loam. The relation of the soil and subsoil to the undeorlyiug 
rock is shown in the photograph. Fig. 2, Plate VT, In 
places the surface of this soil is covered with a smiall amount 
of gravel and scattered boulders, but over most of the aiea 
foreign miaterial is entirely absent or so thin that the numbeir 
of transported pebbles and rock fragmients can readily be 
counted as one drives along the highway. Because of the wash 
by rains and the slow downhill moveanent of the eoil, by grav- 
ity, the soil is deeper on the lower' slopes of the valley sides 
and upon the nearly flat lying summits of the uplands than 
upon the narrow crests or along the sides of the hills. In 
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ganeral, hiowever, the country ia so gently Polling liiat Hie waah- 
ing away of this surface soil by raiu is slight The plentiful 
scattering of rock fragmiemta throughout the soil fumishee a 
very important protection against the waah by rain. It should 
be borne in mind, however, by those -who reside within tlie area 
of this residual loam that ihe wafihing away of the soil frotm 
tliis Foiling country does take place slowly and incessantly, 
year after year, and that every preoantion. should be observed 
to restrain this natural procees of soil removal, or at least not 
to assist in the process by shaping oonditionB favorable to it. 
Tlhis loam formed during centuries of weathering of the orys- 
talline rock is one of the most fertile soils of this area, or of 
the state. It is also the one of generally least thickness, aa 
may readily be seen by anyone riding along tlie hi^ways of . 
the area and noting in many places the protruding rock in the 
bottom of the ditches on either side of the graded road bed. 
There will be some wash even upon the most gentle slopes. 
But on the steeper valley slopes special care to prevent wash 
should be observed. The loam was sufSciently protected so 
long as the forests and native vegetation grew upon it, but since 
the land has been exposed to plowing and agriculture, the tend- 
em^ for soil erosion has been greatly increased. 

Ground Water, The ground water available for wells in 
this formiatioin is not in the soil formation itself as a rule but 
in ihe oracks and fissures of the underlying crystalline rodt. 
Muctt of tbe rain that falls upon this formation flows off fromi 
the surface, but mudh of it is also taken in by the soil and al- 
lowed to slowly percolate to the rocks beneath. ITie oondition 
of the ground water in this residual soil area is well iUua- 
trated in the vicinity of northwest corner of section 27 in the 
town of Stettin. In this vicinity where lie land surface is 
200 feet above the valley bottoms of the Big Eib River two 
miles to the south and the Little Rib River two and one-half 
miles to the northeast lie wells are from! 22 to 40 feet deep. 
A miltj farther west in the vicinity of Stettin postoffice where 
the land is at the same elevation, there are several wells with 
abundant wat«r the year around which are less than 20 feet 
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in deptli. The depths of wella in this forTniB.tion range ^sn.- 
erally from 15 to 40 feet, nwst of thenu being from; 20 to 
SO feet deepL Springs are comnum along the udes and bot- 
toms of the valley. The depth at which the groand water 
completely fills the openings in the cryatalline rode is thus 
never far below the surface and sufficient well water ia ea^y 
obtained. Drilled wells must be made much deeper timn dug 
wella because fewer fractures and crevices are opened and a 
slower percolation of water into the wells takes place. From 
what could be learned the level of ground water in this forma- 
tion has changed but little, if any, since cultivation began. 

As the surface soil and subsoil contains an. abundance of 
clay the rainfall percolates slowly and a sufGcieint quantity of 
moisture is retained for the growth of crops. Not only is the 
soil of such character as to retain the moisture but the rocks 
beneath also hold up ihe level of the ground water within, reach 
of the surface soil by means of capillary movememt. Hence 
while the land surface of this soil formation ia rolling and hilly 
ihe texture of the soil and the nearness and abundance of ground 
water fumi^ excellent conditions for supplying moisture for 
the growth of crops. 

Forest Growth. The forest trees that grew upon this forma- 
tion were dense growths of hardwoods and hemilock, with scat- 
tered lai^ white pine. The pine ia nearly all cut. Much of 
the hardwoods still remain and consist of birch, basswood and 
elmt, with smalleir amounts of oak and maple. 

Crops. The clay loam overlying the crystalline rocks is one 
of the meet fertile soils of the region, and can oompare with 
any of the Boila of the Missiasipjri Valley. It is adapted to 
the successful growth of all the farm crops of Wisconsin oir 
the !N"orthivest. On account of the climate and rainfall it seems 
best adapted to dairying and stock raising. Qrasses and 
clover have a thrifty growth and are well protected during the 
winter months by a sufficient snowfall Oats, barley, com and 
potatoes can readily be grown in rotatiom with the grasses and 
clover. The thrifty condition of daiiying is well shown by 
the numerous creameries and dieese factories found through- 
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out the area. Garden vegetables ami smiall fruits have au ex- 
cellenti growth. This formation, on Euccount of ita good drain- 
age and sod], is also one of the beat in this region for the growth 
of fruit trees. By selecting appropriate ates on the sununita 
of the uplands ov upon the north or northeast slopes, the hardier 
varieties of the apple, dierry and pluml can be successfully 
grown for home use if proper care is observed. 



Area. This gravelly soil formation is very small compared 
with the other soil formations of the area. The area includes 
a portion of the town of Mosinee, and adjoining porticms of 
the towns of Marathon and Weston, of Marathon County. A 
small area, covering several square miles, lies in llie town of 
Harrison, in the northeast comer of the county. 

Surface Features. The surface of this formation is uneven 
and gently sloping and verj- similar to the surface of the Mara- 
thon loam area. 

Character aiid Origin. This soil consists generally of a thin 
layer of sandy loajn containing considerable organic material 
overlying disintegrated or "rotten" granite and grading down 
within 6 or 10 feet into the hard, coarse grajiite. The sur- 
face soil is often not more than one or two inches in thickness, 
and is immediately underlain by the loose and coarse crystals 
of quartz and feldspar formed by the disintegration of the 
coarse granite. The soil formatdonj being formed from the 
disint^ration of the underlying hard rock, has an origin ex- 
actly similar to that of the Marathon loam. However, there 
is a marked difference in the character of the rocks underlying 
ike two soil formations. The crystalline rocks underlying liie 
Marathon loam are fine grained and well adapted to holding 
water, so that progressive weathering and soil development 
cam readily take place. The coarse granite underlying the 
Mosinee soil disintegrates into loose, coarse crystals of quartz 
and feldspar which are generally from one-fourtih to one-half 
inch in diameter. It appears that the granite of this formation 
is too ooarse to produce a good soil Wherever these coarse 
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graniW occur, tlierefore^ only a tliin surface soil overlying bot- 
eral feet of ooarse rotten granite has be«i deweJoped, In. small 
patches within the area of this formation, however, where the 
fine grained crystallines occur or in tMttoms where soil has 
been washed in, a good rich soil has been formed. 

Qround Water, The ground water is of very uncertain 
quantity in this formation. On account of tlte proximity of 
the hard granite to the surface and its usual massive and solid 
character, water veins are not very abundant in it. The rain 
readily sinks throoigh file thin surface soil and gravelly aub- 
ijoil and on account of the sloping character of the land read- 
ily finds its way beneath the surface to the adjoining streams. 

Forest Growth. Despite the coarseness of this soil forma- 
tion, a doise growtJi of hardwoods, hemlock and white pine 
has thriven upon it. The pine has been wholly cut away. 
Much of tlie the hardwoods, consisting mainly of birdi and 
maple^ and the hemlock, still covers a very- large portion of the 
fonniotion. The abundant growth of hardwoods upon this 
peculiarly ooarse formation is due to the long and penetrating 
roots of the trees which are able to reach out for long distances in 
all directions for the purpose of obtaining moisture. 

Crops, This soil la generally too coarse and open in texture 
to produce most farm crops successfully. In certain parts of 
tlie area where the underlying rock is not the coarse granite, 
a good, rich soil like the Marathon loam is found, and where 
tliis occurs tlie usual crops of the latter formatic«i can be 
grown. Where the clayey portion of Ae soil overlying the 
ooarso fonnati<m is from 5 to 13 inches thic3^ or more, potatoes 
and corn can readily be grown; but where the surface soil is 
hut a few inures thick it is better not plowed or disturbed at 
all, but left to the growth of grass and clover for pasture land. 

ACKUT bfiAVELLX CL&T. 

In the. Avestom half of tlie town of A<±ley, Langlade Coanty, 
and sdjoinii^ portions ef Oie town of Hewitt and Harrison 
*>f Marathon Oiunty, is a broad, nearly flat lying area h^e re- 
ferred to as the Aokley gravrfly clay. This area has a aoil 
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differing in many important respects frona tiiat of tlie region 
immediately aurrounding. Thia ftrea; ia ouUined only in a 
generp] way on account of the lack of Toads through it^ and 
othesr difBoulties of traversing it The area ia nearly flat lying 
thougli sloping gently to the southwest The soil is a gravelly 
clay, generally called 'Tiard pan," grading quickly down, into 
disinte^ated granite, which ia the prevailing rock, at and near 
tile surfaea The original forest growth in this area was 
sparse. Ground water generally stands near the surface and 
surface drainage is slow. No farme have been opened in thia 



Area. The distribution of SM'amp and marsh lands ia mainly 
confined to the northern part of the area, and in the south- 
eastern and southern part. A large part of Marathon and 
Olark counties and northern Wood is wholly free from swamp 
and marsh lands. The area of the swairaps and marges is, 
with very few exceptions, confined to the area of the lateet 
drift fonmatioa and to the area of the outwadi plains oonneoted 
with the latest drift along and adjacent to the Wisconsin River 
and somie of its tributaries. While wet lands Trare originally 
present where the old drifts and residual soils occur, these were 
generally stocked with hardwood and had a dow natural auj>- 
face drainage and hence have readily passed under cultivation 
as the woods were cleared and the lands adjacent opened up 
for settlement In the area of the newer drift dieeta, how- ' 
ever, where ponds, lakes, and depreeaions occur, natural sur- 
face drainage is wanting and swamps occur which under natural 
conditions and without artificial drainage will remain wet for 
a long tune. 

Surface Features. The surface of the swamps and marahea, 
of courae, is approximately flat and level. Indeed, it is prin- 
cipally this flatness, causing a lack of surface drainage, which 
keeps thsm in the wet and n^rahy condition. 

Oeneral Character and Origin. In a general way two kinds 
of swampe nmy be distinguiabed in the area, one hind being 
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the generally small EWamp associated with, lakee and depres- 
eiona in the hilly drift of the northern and eaatem part of the 
area whioh is g^enerally stocked witli tamarack and cedar ; and 
the other, the large marshy tracts in southern Wood and Port- 
age counties which never possessed a heavy stock of timber 
bnt waa quite generally cohered with scattered taroarack, 
marsli grass, sedge and cranberry. While some of (he swampe 
in the northern part of the area are alao often without tim- 
ber and are covered with a growth of moss ajid cranberry and 
the marshes of Portage and Wood in pla(%6 are covered with 
a sparse growth of tamarack, yet the prevailing type associated 
with the hilly drift is the wooded swamp, and that of the allu- 
vial plains in Wood and Portage is the open marsh. 

The surfaoe soils of all the swamps are quite generally a 
mttxture of clay and humus, often called muck and peat. 
The peat has been formed from' the growth and accumulations 
of sphagnum moaa and other plants and generally varies from 
a few inches to 10 or 15 feet in thickness. Because of repeated 
fires but little of the peat in some of the swamps is left. 

The subsoils of the swamps in the northern part of the area. 
consist of a mixture of clay, sand and boulders and graved 
like the miaterial of the adjacent wooded lands of the Chelsea 
soil formiation. The subsoil of the large open maxshee in 
Portage and Wood counties is a variable thickness of loosely 
stratified gravel and sand like that of the Bancroft soil. 

Ground Water. The water standing in the swamps and 
marshes is soimjetimes above and somietimes at the level of tha 
ground water of the surrounding land. All ntajshes and 
swamps, without exception, are bottomed with layers of day 
or peat or other impervious material which holds the water 
up and prevents downward percolation. Water loving plants 
like the moss and sedge then spring up and prevemt evaporation 
and hinder the run off of the rainfall It very often happeoa 
that the burning of the impervious peat beds through repeated 
forest fires allows the water to percolate to lower levels and thus 
removes the cause of the swampy condition. Sometimes, as 
above stated, the marsh waters are approsimlately on a level 
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with the Tindei^rround water of the surroniiding higher lands. 
Examples of this were the large cranberry marshes in soutli'- 
em Portage and Wood couDties under oonditioBS existing 
tirenty or thirty years ago. But at preaemt the ground water 
of the adjacem.t higher land has been lowered frwn ten to twenty 
feet by cultivation and the cranberry miarshes now require much 
li:M>Fe irrigation than drainage. 

Forest Growth. The forest and herbaceous growth devel- 
oped upon the swamp and marsh soils has already been gen- 
erally referred to. The swamp timber is generally tamai'ax^ 
and cedaj:, with leeser amounts of spruce and some white a^ 
The herbaceous growths common over the large marshes in 
Portage and Wood county are the marsh grasses and sedges, 
various moesee^ and the cranberry. 

Crops. The swamp lands of northern Wisconsin are in gen- 
eral much dryer than they were wheal the country was first 
opened to agriculture. This change has been brought about 
by a combination of causes due to cultivation and the conse- 
quent gradual lowering of the level of the ground water and 
to forest fires. The jdrying of the swamp lands can be greatly 
increased by removing the forest covering of the swamps, clear- 
ing the surface of accumulated debris, and di^ng drainage 
ditches. As the swamjp lands become sufficiently dry and tha 
bumus or peat is not too abundant, the ordinary crope of ihe 
area ean be grown upon them. 

In the undraiued and wet condition, the marahea of Portage 
and Wood counties are mjainly used ior the production of wild 
hay, and to a oonsiderable extent in Wood County for tha culture 
of the cranberry. The best condition for the growth, of the 
cranberry crop in this vicinity appears to be an impervious bot- 
tom bed of peat^ for holding a layer of water in which the cran- 
berry grows. Other necessary conditions are facilities for com- 
plete control so that the marsh can be readily drained or irri- 
gated as needed. In 1899, according to the United States Cen- 
sus, 1,766 acres were devoted to cranberry culture in Wood 
Ooimty with a production of 34,17fi bushels. In the production 
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of cronbeirriee Wisconsin ranks tliird among the states of the 
Union, and Wood County the sixth anuong the ooimtdee of liie 
Union. In recent years some of the nmrrfi lands west of Bab- 
cock in aouthem Wood County have been dcfvoted to the rai^ng 
of coarse native grase and sedge, called "wire grass" whidi is 
used lai^ly in manufacturing mate and fumitura 
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CHAPTER III. 



CLIMATE AND PRECIPITATION, HISTORY AND 
AGRICULTURAL CONDITIONS. 

CLIldATB AND UAISVAU^ 

Tiie weather conditions of the area are modified appreciably 
hj the two great lakes, Superior and Michigan, within' 75 miles 
to the north and east. Ifeither of these lakes freezes over in 
the winter, and because of their large area, 32,000 and 22,400 
square miles, it is evident that whenever winter winds coma 
frwn their direction, both their temperature ajid hmnidity are 
increased. In like manner during the sumbi£T months, the 
lakes tend to make the air cooler whenever the winds oom|e from 
the lake^ for the body of Lake Superior very rarely reaches 
a temperature much greater than 46° F., and mneh the same 
conditions hold for Lake Michigan. While it is true that ttfi 
prevailing winds are from a westerly quarter, yet changes due 
to the location of storm centers to the wept and southwest cause 
the air to flow in from the lakes and thus appreciably temper 
the winds. 

Temperalvre. For the purpose of showing the temiperatuio 
conditions of the area two tables (Tables I. and 11.) have been 
arranged. One table includes the months of April to Septem- 
ber, the growing season of the year, and the other table the 
months of the non-growing season. The period covered is the 
past ten years, frora 1892 to 1901, inclusive, so far as possible, 
and the data is compiled from the published and unpublished 
work of the TJ. S. Weather Bureau. Koepeoidt, Langlade 
Coimty, is located 15 miles north of Antigo, just outside the 
area of this report. 
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By a atudy of the temperatuTee for tiie growing aeaeon of 
the Tear, valnalde infonnatioD m&y be obtained couoeniing t^ 
poesibility of successfully giowing tobacco, com, pease and 
otliep erops not at preemtt grown extensirely in the area, ^e 
table of tem^ieratareB for the noo-growing season gives a cor^ 
rect etateoneat concerning what mfty be oxpeoted in the various 
portions of the area for the winter monthfl of the year. 

Rainfall. The table oi monthly rainfall or precipitation 
(Table III.)> ahaws &e average monthly and annual rainfall in 
inoheB for the past ten years for each of the statjona. 



TabucIII.' — Table 0/ mean mottthlt/ pricipitaiion in inoheg for the 
period of ten yean, from 1893 to 1901. 
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It will be seen that for the area NeUl&viUe receivee the 
largest average annual amWunt of rainfall, 33,12 mohee> ajid 
Stereois Point the smalleat amount, 27.50 inches, and the o&eir 
stationfl reoeire inteirmediate amounts. From the table it maj 
also be seen that the amoimt of rainfall for the growing season, 
April to September, IncluBiTe, for the several stations, is as 
follows : 

.Imherat 19.88 inches 

Steveois Point 1. 19.31 inches 

NaiUsville 22.19 inches 

Medford 21.60 inchfls 

Koepeniok 20,88 inches 

The amount of rainfall for the gro^ng season is therefore 
equal to about two-thirds of the annual precipitation, and ap- 
proximately double the amount for the non-growing season. 
Thus the rainfall is esceptionaUj weU distributed, the lai^eBt 
rainfall coming in those months when vegetation, is greatesti in 
need of it, and during the autumn and winter months whien 
crops are at reet the climiate is dry, healthy, and invigorating. 
Comparing the rainfall conditions of Wisconsin with those 
of the adjoining states, it may be seen, as shown by Professor 
F, H. King^ that the geeeral averages stand about as follows : 





Winter. 


Spring. 


Summer. 


Antnmn. 


Mean. 




4.7 In. 

1.0 in- 
2.7 in. 
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8.B in, 
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11.1 in. 

12.Sin. 

11.2 in. 
10.1 In. 


S.Sin. 

7.8 in. 
C.SiQ. 

setn. 


SSSin 














SoQtheru Michigan 


Sl.lin. 
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WlBCONBIB GEOL, and NaT. HIST. SuRVBI. BuI-I-BTIK No. XI, PI.ATI Til, 



CLIMATIC MAP OF WISCONSIN FOR SPRING. 

Ueau tamperature tor May, and the mean pcscipitation tor March, April aad May. 

(Plates VII to X ate after F. II. King In tbe Haadboak ot Nortbern Wlscoasla.) 
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Bulletin No. XI, Platk X. 



CLIMATIC MAP OF WISCONSIN FOR 
Mean temperature for Jaauary, aad tbe mean precipitati 
aad February. 
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Front thie table it will be seen tbat Wisconsiii baa more niin 
in the summier months, June, Julj, and August, wbeu orops 
are moet in need o£ it, than either of the other Htates except 
Iowa. The total rainfall for the whole year is oonfliderably 
greater thau that of Minnesota, almost equal to ibat of Iowa 
and soutbem Michigan, and appreciably less than tiiat of Illi- 
nois. 

Eiiling Frosts. Killing frosts occur in this area as late as 
May and June, but not to such an extent as to be at ajl dia- 
oouraging to agriculture in most of its phases. In general^ 
frosts are not earlier in the autumn than for the southern por- 
tions of the state, northern Illinois, or Iowa, though they are 
likely to occur later in the spring. The table of last and first 
frosts (Table IV,) shows what has occurred at the various sta- 
tions during the past decade, so far as the records extend. 

The above tables of temperature and precipitation for the 
several stations furnish the latest information concerning tbese 
important factors in agriculture for the area above described- 
In the charts of the state (Plates VII to X) showing tbe temper- 
ature and rainfall for each of the seasons during the period 
of twenty-five years from 1870 to 1805 tbe general condition 
for the whole state is graphically presented. It should he 
boime in mind by the reader that the condition of the soil ia 
only one factor in the problem of agriculture and that condi- 
tions of temperature and amount of rainfall especially for 
the growing season are also of great importanca These lat- 
ter named factors cannot he controlled by the farmer like that 
of the soil, as exemplified in his choice of soil and hie m£itliod 
of tillage and hence the kind of crop proposed to be raised 
should be especially studied witli respect to its climatio po- 
quirements. Results in growing new crops are usually learned 
by the slow and often costly metbod of individual experimenr 
tation. A knowledge of the existing dimatic and soil condi- 
tions and comparison with the known conditions under which 
tJie same crop has been grown in other localities should guide 
the fanner a long way in bis growing of new crops. 
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In tlie loatter of a larger development along alread; well 
established lines of agriculture, such as dairying, climatic (»n- 
ditions are eepeciallj important. In the dairying industiy a 
comparison of the climate of the nort^iem countiee with the 
southern portions of the state and ■with other dairying sections 
of the country diowa the ncxrthem counties of the state to be 
especially favored. Throughout the growing season of the 
year, in the area here described, there is a sufBcient fall of rain 
to cause a oontdnuous growth of nutritive grass for grazing 
purposes, and the climate is sufficiently cool to produce the 
beet flavored milk, a highly important factor in mjaking the 
beet grade of butter and especially important in the produc- 
tion of the beet flavored varieties of cheese^ 



ITiis area, with the adjoining portiona of northern Wiscon- 
sin, was originally covered with a dense growth of hardwoods 
and pine, the latter being especially abundant and of large 
growth along the sandy lands of the river bottoms. It was the 
pine which first attracted settlers to northern Wisoonsin, just 
as about a decade earlier the lead mines began, to draw settlers 
to southern Wisconsin. The pioneer lumbermen, came in from 
the south, following up the natural highways of the Wisconsin 
and Black rivers. At first the pine was exported as logs by 
floating or driving them down the river in It^ rafte. Later 
aa saw milla were erected at the numerous river rapids of the 
region the pine was sawed and driven down in lumber rafts. 
Aa (ie railroads penetrated the area river exportation gradually 
gave way to the more rapid shipment by rail. Wherever saw- 
mills were erected villages sprang up and, following the loca- 
tion of the permanent mill settlements, the clearing of farmB 
b^an. Tor a. number of years the principal interest of the 
people was in the lumber industry. Steadily ajid rapidly, how- 
ever, the change was wrought hy which agriculture supplanted 
lumbering as the leading industry of the area. 
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First Settlements. The first permanent settlemBnt^ in Wood 
county, amd also within this area, was made at Whitney's Rap- 
ids, the present site of Kekoosa, in 1831-32, where a sawmill 
was erected. The first sawmill erected within the present site 
of Grand Kapids was in 1838, and the first school waa here es- 
tablished in 1842-3. Less than 30 pec^le, it is recorded, were 
living in Portage county in 1840. Stevens Point was first 
settled ahout 1843, and the first famu is said to have been 
cleared there in 184S. Wausau waa first settled in 1845 and 
Merrill in 1847. The first settlement in Clark Ctxunty ia said 
to have been on the present site of Neillsville, in 1845, and 
the first farmi laid out there in 1850. Taylor County appears 
to have received no permianent settlers until the Wisconsin 
Central Railroad reached it in 1878. 

Fii-st Railroads. The Wisconsin Central Railroad reached 
Stevens Point in 1871, and Prentice, Price County, in 1873. 
Ihe Wiaconain Valley Railroad, now the Chicago, Milwaukee 
& St. Paul, reached Grand Rapids in 1873, Wansan in 1874, 
and Merrill in 1881. The CSiicago, St Paul, Minneapolis & 
Omaha Railroad entered IfeiUsviUe in 1881. 

Increase of Population, The growth of population in the 
six whole counties of the area since 1860 is diown in the fol- 
lowing table; 



Table V.'— Population from I860 to i 
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1880. 


IS90. 
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Portara 


T.BOI 

1.89! 


10.634 
3,»12 
8.1W 

ll,88S 


IT.TSl 
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198 
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287 
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COMDITION OP AQSICni.Tns£. 

Certain portions of the area are well aettled, the first dear- 
lugs dating back aboat 40 or 45 jears. Other portions of (be 
area, thou^ having in general equally as good soils, are still 
covered with dense hardwood and hemlock forests. As one 
paaseg over the area, therefore, rapid diangee are aftwi met 
with, fromi towns dotted with well cleared farms, with large 
and well equipped farm buildings, to bordering areas of pio- 
neer settlements and tlien to the unbroken forest. Tlie map 
of the area {^wing the roads and houses expresses dearly and 
accurately the distribution of the settied and unsettled portions 
of the area. The map shows tlie central and aonthem parte 
of the area much more opened up to agriculture than tiie 
nordicm part^ though lat^ portions of the southern half also 
still remain unimproved. 

Proportion of Cultivated and Uncultivated Lands. The 
following table (Table VI.), gives the total area of land and 
also the lands under cultivation in thousands of acres, in 1895 
and 1900, for the several whole counties of the area. 



Tablk \l.— Total land and cultivated land in 1895 and 1900. 
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The following table gives the total number of farms in the 
eis wliole counties of the area, also tiie farms with buildings, 
the total and improved acres in the farms, and the average 
size of farms: 



Tablb VII.'- Number of /a 


rmsand 


acres in farms in 1900. 




Nditbbk Of Fabus. 


A0R»,.nPa«8. 


a™™ 




Total. 


With 
bnUdinga. 


TotaL 




sizs. 




3, IBS 
*,27« 

B.m 

1.168 
3,35« 


3,»SS 
876 
t,tK 

B,iie 


325,755 
»i,933 
143,878 
393,857 
103.585 
271,537 


120.DM 
23.817 

116. oao 

2a,33i 
















Taylor 


88.7 







1 Compiled ttom Tables 10 and 18, Vol. V, Twelfth CeasDS Halted States, IflOO. 

The farms vary widely in size, but generally range between 
20 acres and 200 acres. 

Farm BwUdtngs. New settlers generally begin wisely by 
building their first houses and bams of logs. Later, as the 
farms are cleared, more pretentious buildings are constructed, 
which resemble those of all other portions of the northern 
states. The second bam is generally the typical stona-base- 
ment bam, the basement being wholly used for the stabling 
of stock, and the upper story built of wood, painted red, ajid 
having threshing floor and haymows. 

The dwelling houses in the older sections are well built and 
comfortable and are usually frame structures, although a largo 
and growing percentage of the newer houses are made of 
brick. Stone houses are rare or entirely wanting in the area. 
Because of the nearness to the lumber mlarket, the coat of farm 
buildings is relatively much less than in the prairie or older 
settled portions of the T^orthwest 

Price of Farm Lands. Dividing the values of the farm 
lands without buildings, shown in Table ^^ITI, by the total acres 
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in farms, shown in Table VJJ, for each of the coanties the av- 
erage price per acre of farm lands can be obtained, f aim 
values, however, in central and northern Wiaomisin, have ap- 
preciably incTGiased in the last two years, since the last oen- 
shjb was taken. Parm; lands without imfnoveniBnts and mth 



Tabcb VIII,'— Table thowinrf value of farm property and live ttock 
June 1, 1900, value of products not fed to live nlock in 1899, value 
of all dair;/ product* in 1899, and expendituret for fertilizer* tn 



Valdb op Fabk Pbofs 






CWk 

Lincolii 

HaiBthon 

Wood 



Si2,27Z 



3(6. Tot 



> Complied from TablsB IB aad 41, Vol. V, Tweltth Cenena of the United States. 1900. 

Kttle or no merchantable timber generally vary, at present 
(1903), from $5 to $15 per acre, depending upon accessibility 
by rail and wagon road as well as upon fertility of soil. In 
the southern part of the area higher prices prevail than in the 
northern part. Improved lands generally sell for $30 to $50 
per acre, not considering value of farm buildings. 
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- Table ihowing acreage and productiot 
eerealt in 1899. 
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1 Tables IX and X eomiilted from Tab 



Lii'e Stock and Animal Products. The value of live stock 
and dairy products for each of the counties ia shown in 
Tables VIII. Hie sale of live stock and dairy products is 
tie principal source of farm revanue in all the counties witt 
the possible eotception of Portage in which, the potato crop is 
a very important source. Wisconsin is one of the leading five 
states in the Union in the value and production of dairy prod- 
ucts and northern Wisconsin is especially well adapted to this 
industry. Dairying baa been growing rapidly in, the northern 
oountiee during the past decade and wisely so. The princi- 
pal sales of live stock are of neat cattle, aheepy and swina 

Crops. In the appended tables X and IX a statement of 
the eonmion crops in the six whole counties of the area is 
given. In the statement concerning the hay crop only the hay 
made fromj clover and timothy with other tamje grasses ia 
given. All the important common crops, as should be ex- 
pected, are grown in the area. Hay is the leading crop with 
oats second in all the counties except Portage in which pota- 
toes is first and hay second. The crops of Portage county, 
whore sandy loams prevail, are quite different from those of 
the other countiee where clay loama occur. Wheat and lye 
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are more important crops than oom in JUarathon, Lincoln, and 
Taylor, rye is more important tban omrn in Portage and Wood, 
but in Clark com is more important than either rye or \riieat. 
The sandy loamj prevailing t^rou^out Portage Conn^ has 
caused much greater special farming in tiiis county than in 
the other coimtdee of tlie area. The especially important erop 
in Portage is the potato crop. Among the states Wisconau 
ranks second in the production of potatoes and Portage County 
first in Wisconsin and fourth among ike counties of the 
Union. In the production of rye Wisconsin ranks first among 
the states and Portage County fifth among the counties of the 
state and twelfth among the counties of the Union. The pro- 
duction of pease in Marathon aad Clark is probaUy now much 
less than in 1899 and the production of com has greatly in- 
creased. 
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In addition to the crops already mentioned, all kinds of gar- 
den truck are grown and also the common small fruits, sudi aa 
strawberry, raspberry, bla<iberry, currant and gooseberry. 
Each of these fruits is native throughout northern Wisconsin, 
which proves their adaptability to the soil and climate. The 
laj^ fruits, such as apple^ pear, plum^ and cherry are less sue- 
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eessful, but if a wise selection of soil and site is made, the 
bardier varieties of the apple, plumij ajul cberry may be grown 
with fair success. The cranbeny ia an important crop in the 
irrigated peat soils of aouthem Wood County. 

Transportation and Commimicaiion. £ac^ of the oountiee 
of the area is well supplied with railroads, affording ample 
means of transportation to the Chicago and Milwaukee miax^ 
kets. Telephone lines reach every village and most country 
storee, and rural mail routes are gradually being placed 
througho^it the area. In the settled portions of the area good 
roads prevail, it being the general poliqf of the road author- 
ities to oonstruot graded roads to all new settlers as fast as pos- 
sible. In some of the older sections macadami and gravel 
roads have been built. The toll system is nowhere in vogue 
in the area. 

Local Markets. The leading cities, with their population 
in 1900, are as follows: 

Wausau 12,354 

Stevens Point 9,524 

Merrill 8,637 

Marahfield 6,240 

Antigo , 5,145 

Grand Rapids 4,493 

Tomahawk 2,291 

NeillsviUe , ,. ., 2,104 

Medford 1,758 

Smaller cities and villages are well distributed throughout 
the area and afford ample means for trado. 
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Forest CoiidUions. The standing tuniber in nullions of feet^ 
board measure, in 1897, was estimated l^ F. !ECo<tih. of the TJ. 
S. Dept of Agriculture to be as follows : 



Coant,. 


Pine. 


Hwnloek. 




OUrk 


too 

30 
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2» 

lOO 


ao 

1,509 
1,000 

1,600 




Portago 
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The pine ia moatly white pine, only a very small percemtage 
being N^orway. Much, less than one-half the pine is in large 
bodies, the rest ooeurring thinly scattered tkrough the hard- 
woods and hemlock. The hardwooda consist of ash, basswood, 
birch, eQjn^ oak and maple, lihe above estimates were care- 
fully jnade in 1897, and it is probable that 60 to 75 per cect. of 
the pine, and 10 to 20 per cent of tlie hardwoods and hemlock 
have since been cut 
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Casael. town of, 3>. 
Chamberlln, T. C, referred to, 11. 
Charaoter and urlsln, <rf Amhent nn 
loam, 2S. 

of Antigo Kravally loam, B. 

of Bancroft Kra>relly aandy loam, KL 

of Gary sandy loam, 31. 

of Ghelsoa olay loam, 29. 

of Colby loamy olay, M, 

of Harrieon sandy graTelly soU, St. 



>T9llye( 



1,4B. 



h Kiil. K. 
of WisoonsinBiTer sandy soil, IT. 
b pise a olay loam, desorlbed, tt-3D. 
hemicol compoeltioii ot mil, M. 
bippewa Biier, 3. 
land's Lake, t&. 
lasalfloatioD of aoU.IS. 
limale. 49. 



itural. IS. 
Candlll'iaofsKiicnltare, ti. 
Condition of rainfall, Kl; 
Copper BiTor. 3. 

Crops, of Northern Central Wi««oiilI% 
stallstical tables of, tll-«3. 

of Amberst sandy loam,S7. 

of Antigo etaielly loam, 24. 

of Bancroft graTslly sandy loam, tt. 

of Cary sandy loam, 11. 

of Chelsea olay loam, RO. 

of Colby loamy day, W. 

of Harrison sandy grafelly soil, SB. 

of K^nnan olay loam, 34. 

of Haratbon loam, 42. 

of Hen tor loamy sand, IS 

of Uoelnee gnftWj soil, 44. 
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Crops. otnrampiiidiiiarabM^ IT. 

at WlseoisinBlTerwDdT*^, U. 
Oranbenj, ooltora of, 47. 

In Wood Coontr, <B- 
CiT>talliiran»ka, deaorlbed, i. 

mllf In, B. 

Drator.townof.tl. 

■uton, town of. 81. 

BatoD. tomi of. SI. 

BauC]airaRinr,I,ZZ. 

Esq Plelne. town of, 40. 

BlaTttlDn of North CoDtril Wisoooilii, 1. 

of Rib HiU. t. 

of Powers Bloff, 1. 
ElUa poabofBoB, 10, EL 
Brnmott, town of, ». 
Eipendltnrea for farm proportr- 40. 



Faim proptrtT, W, 
FvTDB. aorav In, 59. 
■TenMra >i» of, U. 



Fum balldings, H. 

FortUinrs, 00. 

FoTMt ooodldoa, 6i. 

Fonst growth, of Amhsnt wndr loara, CT . 

of Antigo graTelli loam, II. 

of BBDoroft btktbIIt Baud; loam, 11. 

ol Carr oandj loam, SI. 

tit Cludsea olai loam, 80. 

of Colbr loamf olajr, 81. 

of EairisDo aandy urarall; loU, M. 

of Kannan ol*T toam. 8I. 

of Haratlioo loam, t2. 

ctf Uantor loamj Band, SI. 

bI UoaiiMa cravellr soil, U. 

of swamp and matsli soil, 4T. 

of Wisoiauin KlTsr, huxIt soil It. 
Frosta. kilUBK. Ubla of. SI. 

Olatdal drift, dasoribad, i. 

walla in, B 
Grand Rapids, eitr of. Hist ssUlad, «. 

population of, 69. 
^anite, 7. 
GroBiid watar, ohanaH in bnl of, 8. 

of AsLhorat sand> loam, tt. 

of AutigD graniilr loam, 14. 

naTClLi sand; loam, 11. 



QnHmd water, of Ifarathon loam, U. 
of Hector loamr sand, 81. 
of ICoalnoe sraTsllj soil, 44. 
of iwamp and manh Boil. 40. 
of Wiaoonrin Rlnrsandf soil, 18. 

Harriaon aandr gTBTellj soil, deathbed, SS- 



, town of. In T.tniy^ln ooontr, K, 
In UaraHum ooim^, 48, 44. 
Hanasn, town of. 81. 
HUes, town of, 11. 
Hall, postofllce, to. 

Jnmp BiTsr, 8. 

Eenoan olay loam, desoribed, B-Si. 
King. F. H., ratenvdto, U, I&, 1S,.B3. 
King, town of, 88. 
Knowlton. town of, 9B. 
KoapFDiok, Tillage of, 41. 

monthly precipitation in, tl. 

sniDDHr raiDfall in, U. 

temperatnre in, 51-U. 
KnmsnwsttAr, town of, tt. 



Idkei and awampa, 8. 
Lake Emiif . S. 
Lanark, town of, IS. 
Landa, proportioa of 

ooldutod, £8. 
LsTis, town «f, 31. 

stone, abseDiie of, 1. 
LitUa Ban Plnne Sirar, S. 
Little Sib Btnr, 41. 
Utile Wolf KiTar, 17. 
LIts atwk. SI. 

(aUe of Talne ci, SL 
Lnm town ol, 81. 

Tillage of, n. 



Haine, town of, M. 

HaratlKio losin, dasorlbed, (Ml 

HaratlMMi, town of. )S-4S. 

llaikelB,B& 

Mart, T. 

[anfafleld, oitr of. ». 

popnlatioB of , Ot. 

[sad. town ot. SL 
Madford. oitT of. S. 

poiMiIatiaa of, 81. 

moothtj pmdpitatitn in, B- 

sunmer raiahll in. 81. 



Kantor loa w sa 
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llUlCieek.3. 

HiwlnM ETanlJr «oU. dwcrlbed, O-lt. 

HosinM, towD oT, 13. 

NeUlnille. eitrot.nferredto, S.SS. 

first aettled, t7. 

monthly precltdtatlim In, tl. 

popolatton ot, 63. 

mmmei lalnf all In, GS. 

tempBTStnro In, 50-51. 
MekoOM, lillageor. 18, CT. 
New Hope, townof, 25. 
Now Wood BiToc, 3. » 



and origin ot tlw soil 



Oiisiu ot soil, IS. 
(8«e CharBCtei 
formatioQS,) 
Ogema, lillaie ot, SS. 

Feat. 1. 

Piokerol Lake, ZS. 
Pin* Bifer, S. 
FloTsr RiTOT, S. 

Fopnlation. iacresse ot. In tha 
conntieB, SS. 
in the leading ciUes,B3, 
Fotsdam Bandetone, 5. 

Powers' Blafl, 2. 
Prairie Blier, S, 2». 
Prentioe, oity of. St. 

Bailioads, Orst, G7. 
Bainf all, table ot, ES. 

condition of. in Wleooniiu, 18. 1 
Rib Falls, town ot. 89. ..^ 
Bib Uill, 2, to. 

BiTsrs and valleys, deEcribed, 3, 
Boad material , 7, 
Bock, town o(. 31. 
Bock and mineral eoppliaa, 7. 
Bock weatberiog, 14. 
BoBholt, poet office of, M. 

Seit, townot, 31. 
Seneea, townot, Si- 
Settlements, first, ST. 



tral WiscoBBln, 1. 
Soi], origin of, 13. 
olaasiflcatlon of, IG. 
chemical eompoeltion 
teitare of, IB-IS. 



SomoBifer, t. 
BplritBiTsr, 1. 
fitaCtin, town ot, SB, Il- 
ls Point, city ot, referred to, U, SI. 

monthly prealiiltation In, M. 

popnIatioB ot, WL 

jr rainfaU in, SS. 
ratnre in, GO-Gl. 

town ot, to. 
Stockton, TlUaeeot, SI 

town ot, 29. 
Bmface features, ot Amhent landj loam,BI. 

of Antigogra»ellyloam, tZ. 

of Bancroft gravelly sandy loam, SK 

of Gary sandy loam, 3L 

of Chetaea olay loam, !!l. 

of Colby loamy olay, iM. 

of Hatriaan sandy gmrally soil, SS. 

ot Kannan olay loam, 33. 

o! Harathon loam, iO. 

ot Uenlor loamy sand, 33. 

ot Uosinee graTelly aoll, 43. 

oE swamp and martb soil, U. 

ot Wisconsin River Bandy soil, IT. 
Jwamp and marab boU. daecrlbed, IS-IS. 
liwamps. IBee Lakes and twampaj 



Table, of crops, 81, «. 

ot foieet conditions, SL 

of killingfrostB, U. 

of valoe of farm property, (0. 

of value of lira stock, <<Cl. 
TemperatQie, disoaaaed, O, 

tables ot, BO, Bl. 
Terminal moraine, 1. 
Tomahawk, city ot, referred to, 

population of, t3. 

town of, 3ft. 
Tomahawk Blver, S. 
Topography, ot Norlt Central 1 
described, 1. 4. 

(See Surface featDreS.) 
Transportation and oommnnlcaUoa tMlU> 

ties, in North Central W -"'" " 
TrappEiver,8. 



Washbnm, townot, SI. 

sr powers, 12. 

sr supply, 8. 



t, referred to, 2, .10. 
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Walla, ftTtodiD, kbuDot of, 11. 

io aUdTiBl iBDct aad graral, •. 

In oiTstalliiia rock, S. 

Id sla^al drift, 9. 

1b PoCHam aandgtoDe, 9. 
WmIob, town of, M, «. 
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PUBLICATIONS 



Viscoosia Geological and Natural History SurTej. 



1, BOLLKTIHS. 



The publications of the Survey are i33ue<l as bulletiDa, vhich are num- 
bered coQiecutively. Each bullatio is in Inpeodantly paK>*<l Htid iadeiad, 
no attempt bein^ mode to group then ia Tolumea. The bulletins are 
issued io three saries, 

A, Seientifio .^erfe^.— The bulletjaa so designated cooai-^t of original 
contrlbatioaa to the geolog/ aud natural history of the state, which aro of 
Bcientiflc interest rather than of economic impartance. 

B, Hannomin iS^rie*. — This seriej inuludai those bulletiaa whose in- 
terest ia chiefly practical and ecoanmic. 

C, Edao'ttinnnl S'-rien. -The bulletins of this series are pricnftrilr 
designed for use by teachers and in the schools. 

The following bulletins have been issued: 

BtUletin No. I. Economic Sf-riea No. I. 

On the Porastry Ciuditions of Northern W'soonsin. Pilib'irt Both, 
Spe;;ial Agent, Uait^ States Dipartin^nt of Agriculture. IS9J Pp. vi., 
78i I m .p. Sent on receipt of 10c. 

liutlefin No. II. SMe.nH/lr, Serien No. I. 

On the Instinct? and Habit? of the Military W-»<pa. Qiorffe W. Peck- 
ham and Blizabeth Q. Packhan. lS9j. fp. iv.. 211: U plates, of 
which 3 are colored; S figures in the text. S<>ld at the price of $1.50 in 
paper and 12.00 hound. 

Bulletin No. III. Solenli/io flerU.n N'>. t. 

A OoQtribution to the Geology of the Pra-Ci^mhrian Inneous RtcUs of 
the Poi Bivar Valley, Wisconsin. Samuel Weldman, Ph D.. .\isistant 
Geologist, Wiaconsin Qeilt^ical and Natural History Survey. lS9d. Pp. 
iv., 63; 10 platej; U Bgurea la the text. Out of print. 

BuUettn No. IV. Baonatnia Seriea No. g. 

On the Building and Ornamental Stonoi of Wisionsin. Broaqt Bobert- 
Bon Buckley, Pii. O , As^Mt^at O^olo^ist Wisconsin Q ^oiogical and 
Natural Hiitory Survey. ISSJ issued in l^93i. Pp. xxri., 5tt; 69 
plates, of which 7 are colored, and 1 map; 1 figures in the text. Sent on 
receipt of 30c. 
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Btitletin No. V. Educational Seriet No. 1. 

The Geograpby of the Eegioo About Devil's Lake and the Dallea of the 
Wieconsiti, with acme Doles on its surface geology. Kollin D. SaliabarT, 
A. M., Professor of Geographic GeoWy , UmveTsiiy of Cbicago, and Wal- 
lace W. Atwood, B. S., ABHistaDt io Geology, UniTeraity of Chicago. 1900. 
Pp. X., 151; 38 plated; 47 figures in the text. Bent on receipt of 30c. 

BulUtin No. VI. Economic Series No. S. Second Edition. 

SeportoD the Copper Bearing Bocks of Dooglaa conot;, 



Bulletin No. VH. Economic Seriet No. 4. 

The Clays and Ola; Induetiiea of Wisconsin. Part I. Erneet Bobert- 
soD Buckley, Ph. D., Geologist, WtBCODsin Geological and Natural History 
8urvey. In charge of Economic Geology. 1901. Pp. zii., 30i; 65 plates. 
Sent on receipt of 20c. 

Bulletin No. VIII. Educational Seriet No. t. 

The Lakes of Southeastern Wisconsin. N. M, Feniieman, Ph. D., Pro- 
fessor ol General and Geographic Geology, Univereity of Wisconsin. ISIOS. 
Pp. IV., 176; 36 plates, 38 figures in the text. 8e&t ;baundj on receipt of 
eo cents. 

Bulletin No. IX. Economic Seriet No. 6. 
Preliminary Report on the Lead and Zinc Deposits of Southwestern Wi»- 
consin. Ulysses Sherman Grant. Ph D,, Profeasor of Geology, North- 
western University. 190:^. Pp. viii, 103; 2 mapa, S plates, 8 figures in the 
text. Bent on receipt of 10 cents. 

Bvlletin No. X. Economic Seriet No. 6. 

Highway Gonstriictios in Wisconsin. Ernpst Robertson Buckley, Ph. D., 
State Geologist of Missouri, formerly Geologist, Wisconsin Geological and 
Natural History Survey. 1903. Pp. xvi, 339; 106 plates, including 26 
maps of cities. Sect on receipt of 30 cents. 

Bulelin No. XI. Economic Series No. 7. 

the Soils and Agricultural Conditions of North 
_..nuel Weidman, Ph. D.. Geologiet, Wisconsin 

Geological and Nstural Bistr.ry Survey. IMS. Pp viii, 67; plates 10, 
including soil map. Sent, paper bound, without charge, cloth bound, 
on receipt of £0 cents. 

In Pbess. 

Bulletin No. XII. Scientific Seriet No. S. 



Bulletin No. XIII. Economic Series No. s- 

The Baraboo Iron Bearing District. Samufl Weidman, Ph. D., Geolo- 
gist, Wisconsin Geological and Natural History Survey. 
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3. Biennial Bbfokts. 

The Surrey has pablished three bienaial reports, which relata to ttdmin- 
iatrative affairs onlj and contain no scientific matter. 

First Biennial Report of the CommissionerB of the Oeolof;ical and Nat- 
oral History Survey. 1899. Pp. 3L. 

Secood Biennial Report of the ContmiBsioners of the Qeolt^ical and 
Natural History Survey. 1901. Pp. «. 

Third Biennial Report of the GommisaioneTS of the Geological and Nat- 
ural History Survey. 1903. Pp. 35. 

3. HiDBooBAPHic Maps. 

There have been prepArad hydrogr&phic maps of the princiml lakes of 
•oathern and eastern Wiscoasia. This work is in chari^ of L. 8. Smith, 
Assistant Frofeaior of Topographical Eaginearing, University of ffia- 



Tbe following maps are now ready; 

Size ot Plat*, Saalfl.lDcbeB Contour !■- 

V Inobes. urmlle. (errKl, Feet. 

No. 1. LakaOeasTB 17.>iitD.8 2 10 

No. 2. ELkhartLaka IS.SxIS.t S 10 

No. S. Lake Daalab B.SiM.O ( 10 

So. 1. OoODOmowos-WankMlia Lakes ZS.SilS.l t ID 

No. B. The Chain of Lakes, Waupaca 21. 7x20. « S 10 

No. «. DalaTsaiadLaQdenlBlBLakaa.... ZZ.Mie.S i 1> 

No. 7. Green Laka 28 0il7,8 8.1 80 

No. S. LakeUsadota 2S 7il9.(; B I 

No. B. BisOedatLake IS.OilS.S 8.8 10 

No. 10. LakeHonoua 11.6il7.3 ^1 t 

In all of theae maps the depth of the lakes is indicated by contonr 
lines, and by tints in all except No. 1. They are sent on receipt of 15 cents 
each except Nos. i and 8, for which 20 cents are required. They may be 
had either mounted in a maailla cover, or unmouoted. 

All correapoodence relating to the survey ahould be addressed to 

E. A. BiBOB. Director. 
Madison, Wis. 
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